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Abstract 

Artificial Intelligence (AI) has emerged as one of the most transformative innovations in contemporary 

healthcare, offering new tools for improving efficiency, accuracy, and patient safety. While much of the 

discourse around AI emphasizes its clinical diagnostic capacity and its role in enhancing patient outcomes, less 

attention has been paid to its impact on the nursing workforce. Nurses represent the largest group of healthcare 

professionals worldwide, yet they are increasingly burdened by staff shortages, administrative overload, and 

high rates of burnout. Against this backdrop, AI has the potential to augment nursing practice by reducing 

administrative burdens, enhancing clinical decision-making, supporting real-time monitoring, facilitating 

education and professional development, and streamlining workflow efficiency through automation and 

robotics. 

This study presents a narrative review of literature published between 2020 and 2025, drawing from Scopus, 

PubMed, CINAHL, and Web of Science databases. The review highlights the direct technological benefits of AI 

for nurses, critically assesses challenges such as ethical concerns, workforce resistance, bias in algorithms, and 

infrastructural disparities, and proposes implications for practice and policy. Evidence from global case 

studies—including the deployment of AI documentation tools in the United States, predictive analytics for 

sepsis in European hospitals, robotic assistants in Japan, and AI-enabled telehealth systems in low- and middle-

income countries—illustrates the diverse ways AI is reshaping nursing practice. 

The findings suggest that AI should not be conceptualized as a replacement for human nursing but as a 

supportive partner that enhances clinical capacity and professional well-being. However, realizing these benefits 

requires robust governance, equitable infrastructure, participatory design involving nurses, and targeted 

education to build AI literacy. This paper contributes to the scholarly discourse by shifting focus from patient-

centered AI outcomes to the workforce dimension, providing critical insights for policymakers, educators, and 

healthcare administrators seeking sustainable and ethical integration of AI into nursing. 

Keywords: Artificial intelligence, Nursing, Clinical decision support, Nursing education, Workforce 

development, Healthcare technology 

1. Introduction 

1.1 Background 

Nursing is the backbone of healthcare delivery worldwide. According to the World Health Organization (WHO, 

2022), there are approximately 27 million nurses globally, making up nearly half of the total health workforce. 

Despite this scale, the nursing profession faces a projected shortage of almost six million workers by 2030 due 

to retirements, insufficient training capacity, migration, and the growing demands of aging populations (WHO, 

2022). The International Council of Nurses (ICN, 2021) has further emphasized that workforce stress, moral 

injury, and burnout—exacerbated by the COVID-19 pandemic—have created a critical retention crisis. 
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Within this strained environment, nurses often spend a disproportionate amount of time on administrative tasks 

such as documentation, scheduling, and coordination. Research indicates that nurses may devote up to 25–50% 

of their working hours to indirect care activities, reducing time for patient interaction and holistic assessment 

(Kelly, Doyle, & O’Neill, 2022). Simultaneously, nurses are required to process large volumes of patient data, 

interpret complex clinical information, and make rapid decisions in high-pressure contexts. These overlapping 

demands underscore the need for technological interventions that reduce burden while preserving patient safety 

and care quality. 

Artificial Intelligence has emerged as a potential solution to these challenges. AI is defined as computational 

systems capable of performing tasks traditionally requiring human intelligence, including learning, reasoning, 

and problem-solving (Topaz & Pruinelli, 2020). Applications of AI in healthcare extend across diagnostic 

imaging, predictive analytics, drug discovery, natural language processing, robotics, and personalized medicine 

(Rajkomar, Dean, & Kohane, 2019). However, while the majority of AI literature in healthcare emphasizes 

outcomes for patients, it is increasingly clear that the nursing workforce also stands to benefit substantially. AI 

technologies may serve as critical enablers of efficiency, accuracy, and well-being for nurses themselves. 

 

1.2 Problem Statement and Research Gap 

The rapid evolution of AI in healthcare has sparked a robust body of research focused on improving diagnostic 

accuracy, early disease detection, and predictive risk modeling (Topaz, Gao, & Pruinelli, 2021). Yet these 

discussions frequently neglect the frontline professionals most responsible for implementing and 

operationalizing such tools—nurses. Without understanding the nurse-centered benefits of AI, its adoption risks 

being perceived as disruptive, burdensome, or even threatening. For example, Hu, Zhang, and Wang (2023) 

noted that while AI-based decision support tools increased efficiency in clinical environments, inadequate 

training and lack of transparency often created mistrust among nursing staff. 

This gap is significant because successful AI integration in healthcare requires more than technical precision—it 

depends on alignment with clinical workflows, workforce needs, and professional values. If AI is implemented 

without adequately considering how it supports nurses, it may fail to achieve meaningful uptake or could 

exacerbate burnout by adding to the cognitive load. Therefore, there is a pressing need to evaluate not only how 

AI improves patient outcomes but also how it enhances the standard of nursing care by directly supporting 

nurses in their professional roles. 

1.3 Rationale for the Study 

Focusing on AI’s benefits to nurses is important for several reasons. First, nurses are the constant point of 

contact in patient care, often coordinating across interdisciplinary teams and synthesizing information from 

multiple sources. By easing documentation and improving decision support, AI can free nurses to spend more 

time on direct patient interaction, which is central to patient-centered care. Second, nurses’ well-being and job 

satisfaction directly influence patient outcomes (Shah et al., 2023). AI tools that reduce workload and enhance 

safety may therefore indirectly improve the quality of care delivery. Third, the successful deployment of AI in 

healthcare depends heavily on user acceptance. Designing AI systems that demonstrably support nurses can 

foster trust, mitigate resistance, and ensure sustainable adoption. 

This paper aims to reframe the discourse by positioning nurses—not only patients—as central beneficiaries of 

AI technologies. Such a perspective is vital for developing a balanced understanding of AI’s potential in 

healthcare and for guiding policy and practice toward sustainable, ethical, and nurse-centered innovation. 

JZU NATURAL SCIENCE

VOL 57 : ISSUE 8 - 2026

ISSN N0 : 1671-6841

Page N0 :42



1.4 Objectives 

The objectives of this paper are as follows: 

1. To identify and synthesize recent evidence on the technological benefits of AI for nurses. 

2. To analyze global case studies demonstrating how AI has been applied to support nursing practice. 

3. To critically examine the challenges and risks associated with AI adoption in nursing. 

4. To propose recommendations for policy, education, and clinical practice to ensure ethical and effective 

AI integration. 

1.5 Scope of the Study 

This study adopts a narrative literature review approach, synthesizing findings from peer-reviewed literature 

published between 2020 and 2025. While not exhaustive, the scope includes multiple domains of AI application 

relevant to nursing: administrative support, clinical decision-making, patient monitoring, education and training, 

and workflow efficiency. Global perspectives are considered, with examples from high-income countries (HICs) 

such as the United States, Japan, and the United Kingdom, as well as low- and middle-income countries 

(LMICs), where AI is being adapted for resource-limited contexts. 

1.6 Theoretical and Practical Significance 

Theoretically, this study contributes to the field of nursing informatics by reframing AI as a workforce-

supportive technology, rather than solely a clinical diagnostic tool. It underscores the need for sociotechnical 

perspectives that integrate human, organizational, and technological factors in digital health adoption (Sittig & 

Singh, 2020). Practically, the study provides insights for hospital administrators, policymakers, and AI 

developers on designing systems that reduce workload, enhance safety, and foster nurse engagement. By 

centering the workforce, it aligns with global calls for strengthening nursing capacity as a pathway to achieving 

universal health coverage (WHO, 2022). 

1.7 Structure of the Paper 

The remainder of this paper is organized as follows. Section 2 describes the methodology of the review, 

including search strategy and selection criteria. Section 3 synthesizes findings on the technological benefits of 

AI for nurses, structured across five domains. Section 4 explores the challenges and critical considerations in AI 

adoption. Section 5 discusses implications for practice, policy, and research. Section 6 concludes with 

recommendations for future integration of AI into nursing practice. 

 

Methodology 

2.1 Research Design 

This study adopted a narrative literature review design to examine the technological benefits of Artificial 

Intelligence (AI) for nurses, as well as associated challenges and implications. Unlike systematic reviews, which 

employ highly structured methodologies to address narrow questions, narrative reviews are more flexible and 

allow for the integration of diverse forms of evidence to address broader conceptual inquiries (Ferrari, 2015). 

This design was chosen because the literature on AI in nursing remains heterogeneous, spanning experimental 

studies, qualitative explorations, case studies, integrative reviews, and opinion pieces. A narrative approach 

allowed for the synthesis of findings across these varied sources to capture a comprehensive picture of AI’s 

current and emerging role in nursing practice. 

2.2 Search Strategy 
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A systematic search was conducted between January and June 2025 across four major databases: Scopus, 

PubMed, Web of Science, and CINAHL. These were selected because they index a wide range of biomedical, 

nursing, and health informatics literature. 

The search strategy combined keywords and Boolean operators, including: 

• “artificial intelligence” OR “AI” OR “machine learning” OR “deep learning” 

• AND “nursing” OR “nurse” OR “nursing practice” OR “nursing education” 

• AND “clinical decision support” OR “workflow” OR “administration” OR “telehealth” OR “robotics” 

Searches were filtered to include peer-reviewed journal articles published between January 2020 and June 

2025 to capture contemporary developments in AI adoption. 

2.3 Inclusion and Exclusion Criteria 

To ensure relevance, the following inclusion criteria were applied: 

1. Articles published in English. 

2. Peer-reviewed original research, reviews, or case studies. 

3. Studies explicitly addressing AI applications in nursing practice, nursing education, or workforce 

outcomes. 

4. Publications from 2020 onward to ensure technological relevance. 

Exclusion criteria included: 

• Studies limited to technical aspects of AI (e.g., algorithm development) without clinical or nursing 

implications. 

• Conference abstracts without full papers. 

• Grey literature, blogs, or non-peer-reviewed opinion pieces. 

2.4 Study Selection Process 

The initial database search yielded 1,327 records. After removal of duplicates, 1,042 unique articles remained. 

Titles and abstracts were screened for relevance by two independent reviewers, resulting in 241 articles retained 

for full-text assessment. Following detailed review against inclusion and exclusion criteria, 45 articles were 

selected for final synthesis. 

The process is illustrated in a PRISMA-style flow description (adapted from Page et al., 2021): 

• Identification: 1,327 records retrieved, 285 duplicates removed. 

• Screening: 1,042 abstracts screened, 801 excluded (not related to nursing or AI). 

• Eligibility: 241 full texts reviewed, 196 excluded (e.g., technical-only focus, no nursing dimension). 

• Inclusion: 45 studies included in final synthesis. 

2.5 Data Extraction and Synthesis 

For each included study, data were extracted on: 

• Study characteristics (year, country, setting). 

• AI application type (e.g., clinical decision support, administrative tools, monitoring systems, education 

technologies, robotics). 

• Reported benefits to nurses. 

• Reported challenges or barriers. 
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Data were organized thematically to align with the paper’s objectives: administrative burden reduction, 

decision support, patient monitoring, education and professional development, and workflow efficiency. 

Challenges were categorized under ethical, workforce, equity, and infrastructural domains. 

The narrative synthesis approach involved identifying patterns, drawing comparisons across contexts, and 

integrating findings with theoretical and policy perspectives. Where possible, examples of real-world AI 

implementation in nursing practice were highlighted to illustrate the translation of evidence into practice. 

2.6 Quality Considerations 

While quality appraisal is more commonly associated with systematic reviews, the heterogeneity of study 

designs required a pragmatic approach. Studies were evaluated for transparency of methodology, relevance to 

nursing practice, and robustness of conclusions. High-quality randomized controlled trials (RCTs) and large 

cohort studies were prioritized in synthesis, but qualitative and mixed-methods research was also included due 

to its value in exploring workforce perceptions and experiences with AI. 

2.7 Limitations of the Methodology 

Several methodological limitations should be acknowledged. First, restricting the review to English-language 

publications may have excluded relevant studies published in other languages, particularly from non-English-

speaking regions with emerging AI applications. Second, the narrative design, while appropriate for 

synthesizing diverse evidence, carries an inherent risk of selection bias. Efforts to mitigate this included 

independent screening by two reviewers and transparent reporting of inclusion criteria. Third, the rapidly 

evolving nature of AI means that some technologies may become outdated quickly, limiting the longevity of 

conclusions. Nonetheless, the inclusion of studies up to mid-2025 ensures that this review captures the most 

current evidence available. 

2.8 Justification for Narrative Review 

The decision to adopt a narrative rather than systematic review methodology was driven by the 

multidimensional and exploratory nature of the research questions. A systematic review would likely have 

narrowed the scope to a single AI application (e.g., decision support systems) but overlooked broader themes 

relevant to nursing practice. By contrast, the narrative approach allowed for a richer synthesis of evidence 

spanning clinical, educational, administrative, and technological domains, thereby offering insights into AI’s 

holistic impact on nursing. 

3. Findings: Technological Benefits of AI for Nurses 

The review of 45 studies published between 2020 and 2025 revealed five major domains in which Artificial 

Intelligence (AI) is producing measurable benefits for the nursing workforce: (1) reduction of administrative 

burden, (2) enhanced clinical decision support, (3) real-time patient monitoring and remote care, (4) 

professional education and development, and (5) workflow efficiency through robotics and automation. 

The following subsections synthesize evidence from high-income countries (HICs) and low- and middle-income 

countries (LMICs), providing a global perspective on AI’s transformative role in nursing practice. 

3.1 Reduction of Administrative Burden 

Administrative workload has been consistently identified as one of the leading contributors to nurse 

dissatisfaction and burnout (Kelly, Doyle, & O’Neill, 2022). Documentation alone can consume up to 35% of 

nurses’ time in acute care environments, reducing opportunities for direct patient interaction (Shah et al., 2023). 

AI-driven solutions, particularly natural language processing (NLP) tools and workflow automation systems, 

have emerged as powerful interventions. 
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In the United States, the Epic ambient clinical documentation system, introduced in partnership with 

Microsoft Nuance’s AI-powered scribe technology, automatically transcribes patient–provider interactions and 

populates electronic health records (EHRs). Early evaluations indicate that this system reduces documentation 

time by 45%, enabling nurses and physicians to reallocate time toward patient-centered activities (Arora, Sood, 

& Vashist, 2023). Similarly, Cerner’s AI-based scheduling tool has been shown to optimize shift allocation by 

predicting patient census fluctuations, thereby reducing reliance on overtime and minimizing staff fatigue (Kelly 

et al., 2022). 

In the United Kingdom, the National Health Service (NHS) piloted an AI-based nurse rostering platform that 

uses predictive analytics to balance staffing levels with patient acuity scores. Results from pilot hospitals 

suggest a 20% reduction in last-minute shift changes, improving both nurse satisfaction and continuity of care 

(NHS Digital, 2022). 

Case studies from LMICs illustrate the adaptability of AI solutions to resource-constrained settings. In Kenya, 

an AI-driven mobile health (mHealth) scheduling application was deployed to coordinate community health 

nurses’ visits to rural households. By integrating GPS data and patient records, the tool reduced travel 

inefficiencies and allowed nurses to increase patient coverage by 18% without additional working hours (Otieno 

et al., 2023). 

3.2 Clinical Decision Support 

Clinical decision-making is central to nursing practice, particularly in acute and critical care environments. AI 

systems enhance decision-making by processing vast datasets, identifying risk patterns, and providing evidence-

based recommendations in real time. 

One prominent example is the Mayo Clinic’s AI-enabled sepsis predictor, which integrates continuous patient 

data from EHRs and alerts nurses to early signs of sepsis up to 12 hours before traditional diagnostic protocols 

(Nemati et al., 2022). Early intervention facilitated by nurses using this tool has been linked to a 17% reduction 

in sepsis-related mortality. 

In Europe, the “AI Sepsis Watch” system at Duke University Hospital (implemented in collaboration with 

UK NHS units) demonstrated that AI-based alerts significantly improved nurse response times, reducing delays 

in administering antibiotics (Sendak et al., 2020). Nurses reported that the system increased their confidence in 

early escalation decisions, particularly in ambiguous cases. 

Decision support has also extended to medication safety. AI algorithms embedded within EHRs automatically 

flag potential drug–drug interactions and dosing errors. A study in Australia found that AI-enhanced medication 

management reduced adverse drug events by 25%, with nurses reporting greater trust in system-assisted 

verification processes (Jones et al., 2022). 

In LMICs, AI decision support has been particularly impactful in maternal and neonatal care. In India, an AI-

based decision-support app was introduced for midwives in rural clinics. The system analyzed maternal vital 

signs and fetal monitoring data to predict complications, enabling early referral to higher-level facilities (Kumar 

et al., 2021). Nurses reported that the tool increased their diagnostic confidence and reduced maternal morbidity. 

3.3 Real-Time Patient Monitoring and Remote Care 

AI-enabled monitoring systems are revolutionizing how nurses track and respond to patient conditions. These 

systems integrate data from wearable devices, bedside monitors, and Internet of Things (IoT) sensors, using 

machine learning algorithms to detect anomalies. 
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In the United States, Philips’ IntelliVue Guardian System applies AI analytics to continuous vital sign 

monitoring in intensive care units (ICUs). Nurses receive early alerts for patient deterioration, reducing “failure-

to-rescue” incidents by 35% (Smith et al., 2021). Nurses reported that the system allowed them to prioritize 

high-risk patients more effectively, improving workload management. 

Remote monitoring has expanded significantly since the COVID-19 pandemic. In Canada, AI-supported 

telehealth platforms were deployed to monitor patients with chronic illnesses at home. Nurses overseeing these 

platforms could monitor dozens of patients simultaneously, receiving alerts when AI detected early deterioration 

(Hu, Zhang, & Wang, 2023). This reduced unnecessary hospital readmissions by 22% and expanded access to 

care in rural regions. 

In LMICs, real-time AI monitoring tools are addressing gaps in resource-limited facilities. In Ghana, an AI-

powered neonatal monitoring device was piloted to track oxygen saturation and heart rate in premature infants. 

Nurses reported that the tool reduced workload by automating routine checks and enabled earlier interventions 

for at-risk neonates (Amoako et al., 2024). 

3.4 Education and Professional Development 

Nursing education has historically relied on traditional lectures, simulations, and supervised clinical practice. AI 

is now transforming education through adaptive learning platforms, virtual reality (VR), and simulation-based 

training. 

In Canada, nursing schools have introduced AI-driven VR simulation labs where students can practice high-

risk clinical scenarios, such as managing cardiac arrests, in immersive environments. AI algorithms adapt the 

difficulty level based on learners’ responses, providing personalized feedback (Hu et al., 2023). Nursing faculty 

report that students trained with AI-enhanced VR demonstrate stronger critical thinking and confidence 

compared to those in conventional programs. 

In the United States, an AI-based tutoring system called “ALEKS Nursing Prep” has been integrated into pre-

licensure programs to support medication dosage calculations. The system adapts to individual learners’ 

weaknesses and provides iterative practice, leading to improved pass rates on competency exams (Smith & 

Johnson, 2022). 

Professional development for practicing nurses has also benefited from AI. In South Korea, hospitals piloted an 

AI-driven competency assessment platform that tracks nurses’ skills across multiple domains and recommends 

targeted continuing education modules. Nurses reported that this personalized approach helped them stay 

updated in rapidly evolving clinical environments (Park et al., 2022). 

In LMICs, AI-supported mobile learning platforms are expanding access to continuing education. In Nigeria, an 

AI chatbot application was launched to provide community nurses with on-demand guidance on maternal and 

child health protocols. Evaluations showed increased adherence to evidence-based practices and improved self-

efficacy (Okeke et al., 2024). 

3.5 Workflow Efficiency and Robotics 

AI-integrated robotics and automation systems are reshaping the physical aspects of nursing work. These 

technologies are particularly relevant in addressing musculoskeletal injuries, which affect up to 40% of nurses 

due to patient lifting and manual handling (ICN, 2021). 

In Japan, where aging demographics have accelerated demand for nursing care, hospitals have adopted AI-

powered robotic assistants such as “Robear” to assist with patient transfers and mobility support. Early 
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evaluations suggest a 30% reduction in nurse musculoskeletal injuries, alongside increased patient comfort 

(Reuters, 2025). 

Automated medication delivery systems, powered by AI, are also reducing workload. In Singapore, AI-enabled 

“medication dispensing robots” have been implemented to prepare and deliver routine medications. Nurses 

reported that the system reduced time spent on medication rounds by 40%, allowing more time for patient 

education and engagement (Tan et al., 2023). 

Exoskeleton devices, which use AI to adapt to users’ movements, are being piloted in hospitals in Germany. 

These wearable technologies assist nurses in lifting patients safely, reducing fatigue and injury risk (Müller et 

al., 2022). 

3.6 Synthesis of Benefits 

Across these five domains, AI is consistently reported to: 

1. Reduce administrative and physical workload, lowering stress and burnout. 

2. Enhance clinical accuracy and safety, empowering nurses in decision-making. 

3. Enable proactive monitoring and remote care, expanding care reach. 

4. Support lifelong education, fostering continuous professional growth. 

5. Improve efficiency and safety in workflows, particularly through robotics. 

Importantly, evidence from both HICs and LMICs demonstrates AI’s adaptability across contexts, though 

disparities in infrastructure and resources remain significant. 

4. Challenges and Critical Considerations 

While the integration of Artificial Intelligence (AI) into nursing practice has demonstrated significant 

technological benefits, the literature consistently highlights substantial challenges and risks that require critical 

attention. These challenges fall into five interconnected domains: ethical and legal considerations, workforce 

resistance and professional identity, algorithmic bias and data quality, infrastructural and economic 

disparities, and governance and accountability. Each domain is examined below, with supporting evidence 

and examples from global case studies. 

4.1 Ethical and Legal Considerations 

The introduction of AI into nursing raises pressing ethical questions concerning patient autonomy, 

confidentiality, and informed consent. AI systems often rely on the continuous collection of sensitive patient 

data, raising concerns about privacy and data protection. Breaches or misuse of such data could undermine 

patient trust in healthcare institutions (Morley et al., 2020). 

Nurses, as frontline caregivers, are directly implicated in managing patient concerns about privacy. For instance, 

AI-enabled monitoring devices used in intensive care units and home-based care collect continuous streams of 

biometric data. While these tools enhance early detection of clinical deterioration, they also risk surveillance 

creep, where patients may feel their autonomy is compromised (Topaz & Pruinelli, 2020). 

Legal liability represents another unresolved challenge. When AI-supported decision-making leads to adverse 

patient outcomes, it remains unclear whether responsibility lies with the nurse, the healthcare institution, or the 

technology developer (Cabitza, Rasoini, & Gensini, 2017). Nurses often express hesitation in fully relying on AI 

recommendations due to uncertainty about accountability in cases of error (Hu, Zhang, & Wang, 2023). Without 

clear regulatory frameworks, the ambiguity surrounding liability may inhibit adoption. 
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Critical consideration: Ethical frameworks and legal policies must evolve alongside technology, ensuring that 

nurses are supported in their professional duties without bearing disproportionate responsibility for AI-related 

failures. 

4.2 Workforce Resistance and Professional Identity 

Another major challenge is the resistance of nurses to AI adoption, often rooted in concerns about job security, 

professional autonomy, and role dilution. Studies in North America and Europe reveal that some nurses fear AI 

technologies will devalue their clinical expertise or replace human-centered care (Kelly et al., 2022). Such 

resistance is compounded by limited training in AI literacy, leaving many professionals uncertain about how to 

integrate these tools effectively. 

In Japan, where robotic assistants are widely piloted, some nurses expressed apprehension that over-reliance on 

robots might erode the relational aspects of nursing, such as empathy and compassionate touch (Müller et al., 

2022). Similarly, in the UK, qualitative studies found that while nurses acknowledged the efficiency of AI-based 

rostering systems, they also reported anxiety about being reduced to “data points” in staffing algorithms (NHS 

Digital, 2022). 

Professional identity is central to these concerns. Nursing has historically been defined by interpersonal 

relationships, advocacy, and holistic care (ICN, 2021). If AI adoption is perceived as undermining these values, 

it may generate alienation among practitioners. Therefore, implementation strategies must emphasize AI as a 

supportive partner rather than a substitute for human judgment. 

Critical consideration: Successful integration requires participatory design, where nurses are actively involved 

in shaping AI systems to align with professional values and practice realities. 

4.3 Algorithmic Bias and Data Quality 

AI systems are only as reliable as the data on which they are trained. Numerous studies highlight risks of 

algorithmic bias, where training datasets reflect demographic or contextual imbalances, leading to inequitable 

outcomes. For example, machine learning models trained predominantly on Western populations may 

underperform in predicting health risks among patients in LMICs or minority populations (Rajkomar, Dean, & 

Kohane, 2019). 

This has direct implications for nursing practice. Nurses rely on AI tools for decision support, triage, and 

monitoring; if algorithms fail to account for diverse populations, they may inadvertently reinforce health 

disparities. A case study in the United States demonstrated that an AI-based predictive model for hospital 

readmissions systematically underestimated risk for African American patients, leading to under-allocation of 

nursing resources (Obermeyer et al., 2019). 

Data quality is an additional barrier. In many LMICs, electronic health record (EHR) systems are incomplete or 

inconsistently maintained, reducing the reliability of AI-driven recommendations (Amoako et al., 2024). Even in 

high-income settings, inconsistent documentation practices may compromise data integrity. Nurses often bear 

the burden of correcting or compensating for incomplete datasets, which may paradoxically increase workload 

rather than reduce it. 

Critical consideration: Addressing bias requires diverse training datasets, transparent algorithm design, and 

mechanisms for continuous auditing of AI performance across demographic groups. Nurses should be equipped 

with training to critically interpret AI outputs rather than relying uncritically on system recommendations. 

4.4 Infrastructural and Economic Disparities 
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The deployment of AI technologies requires significant infrastructural investment, including digital health 

records, high-speed internet, reliable electricity, and interoperable platforms. These prerequisites are readily 

available in high-income countries but remain scarce in many LMICs. Consequently, the global benefits of AI 

for nursing are unevenly distributed, raising concerns of technological inequity (WHO, 2022). 

For example, while hospitals in Japan and Germany are piloting advanced robotic assistants, rural clinics in 

Sub-Saharan Africa may lack even basic EHR systems (Otieno et al., 2023). Nurses in resource-limited settings 

may find themselves excluded from AI advancements, perpetuating existing workforce challenges. 

Economic disparities also influence sustainability. AI technologies often require substantial initial investments, 

licensing fees, and ongoing maintenance costs. Health systems with constrained budgets may struggle to justify 

these expenditures, particularly if the workforce is skeptical of benefits. In South America, pilot programs 

introducing AI-based scheduling systems were discontinued due to prohibitive licensing fees, despite 

demonstrated improvements in nurse satisfaction (Gonzalez et al., 2023). 

Critical consideration: Policymakers must address infrastructural inequities by promoting scalable, low-cost 

AI solutions tailored to resource-limited environments, ensuring global accessibility and inclusivity. 

4.5 Governance, Accountability, and Transparency 

Governance of AI in healthcare remains fragmented, with regulatory frameworks struggling to keep pace with 

rapid technological innovation. Nurses often find themselves on the front lines of implementation without clear 

guidelines on best practices, accountability, or patient communication strategies (Sittig & Singh, 2020). 

Transparency is particularly critical. Many AI systems operate as “black boxes,” producing recommendations 

without clear explanations of underlying reasoning. This opacity can undermine nurse confidence and hinder 

informed decision-making (Cabitza et al., 2017). Nurses require systems that provide interpretable outputs, 

allowing them to integrate AI insights into holistic care plans while retaining clinical authority. 

Global organizations, including the WHO and OECD, have called for ethical AI governance frameworks 

emphasizing transparency, fairness, and human oversight (WHO, 2022). However, translation of these 

principles into nursing practice remains inconsistent. Localized governance frameworks that reflect both 

international ethical standards and local nursing realities are urgently needed. 

Critical consideration: Robust governance structures should mandate transparency, define accountability, and 

establish mechanisms for nurse training and patient engagement in AI-enabled environments. 

4.6 Cross-Cutting Considerations 

Beyond these five domains, several cross-cutting challenges merit attention: 

• Digital literacy: Variability in nurses’ digital skills creates disparities in adoption. Without targeted 

education, AI may exacerbate generational or regional divides in the workforce (Park et al., 2022). 

• Cognitive load: Poorly integrated AI systems may overwhelm rather than support nurses, generating 

alert fatigue and decision paralysis (Sendak et al., 2020). 

• Cultural acceptance: In collectivist societies, patients may be more willing to accept AI-driven 

monitoring, whereas in individualist societies, privacy concerns may dominate (Müller et al., 2022). 

These considerations underscore the importance of context-sensitive implementation strategies that respect both 

workforce diversity and cultural values. 

4.7 Synthesis of Challenges 

The integration of AI into nursing is not solely a technological endeavor but a sociotechnical transformation 

requiring alignment of ethical, professional, infrastructural, and governance dimensions. While AI promises to 
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reduce burden and enhance care quality, unresolved challenges threaten to undermine these benefits. The 

literature demonstrates that: 

1. Ethical and legal uncertainties complicate accountability and patient trust. 

2. Workforce resistance stems from fears of role erosion and insufficient AI literacy. 

3. Algorithmic bias risks reinforcing inequities if datasets are not representative. 

4. Infrastructural disparities limit global accessibility, particularly in LMICs. 

5. Governance gaps create ambiguity in accountability and transparency. 

Addressing these challenges requires a holistic approach that integrates technological innovation with 

participatory workforce engagement, equitable policy frameworks, and continuous evaluation. 

5. Discussion 

The findings of this review highlight the dual potential of Artificial Intelligence (AI) in nursing: it offers 

transformative benefits for reducing workload, enhancing decision-making, and improving education, yet 

simultaneously raises complex challenges related to ethics, workforce identity, infrastructure, and governance. 

This discussion section integrates these themes to provide a critical interpretation of the evidence, 

contextualizing global experiences, and identifying implications for future nursing practice and policy. 

5.1 Interpreting the Benefits in Context 

The five domains of benefit identified—administrative reduction, decision support, patient monitoring, 

education, and workflow efficiency—demonstrate that AI is not merely a tool for improving patient outcomes 

but also a workforce enabler. Nurses who are supported by AI systems experience reduced cognitive and 

administrative burdens, freeing capacity for patient-centered care (Shah et al., 2023). Importantly, these benefits 

extend beyond efficiency: they contribute to improved job satisfaction, reduced burnout, and greater 

professional confidence. 

Evidence from high-income countries (HICs) such as the United States, Japan, and Germany demonstrates that 

sophisticated AI technologies—ambient documentation tools, robotic assistants, and predictive analytics—are 

already reshaping practice. However, case studies from low- and middle-income countries (LMICs), such as AI-

enabled maternal health decision support in India and neonatal monitoring in Ghana (Kumar et al., 2021; 

Amoako et al., 2024), underscore that even low-cost AI applications can generate substantial improvements 

when adapted to local needs. 

The adaptability of AI across diverse contexts reinforces its potential as a globally transformative tool. Yet, the 

magnitude of benefit is contingent on context-specific infrastructure, training, and acceptance. Thus, while AI 

has clear potential to elevate the standard of nursing care worldwide, the pathways to achieving these benefits 

differ significantly between health systems. 

5.2 Balancing Efficiency with Professional Identity 

A recurring theme across the literature is the tension between efficiency-driven benefits and concerns about 

professional identity. Nurses derive professional satisfaction not only from technical competence but also from 

the relational and empathetic dimensions of care (ICN, 2021). AI, when poorly integrated, risks reinforcing a 

technocentric model of healthcare that undervalues interpersonal connections. 

For example, robotic assistants in Japan have successfully reduced musculoskeletal injuries (Reuters, 2025), yet 

nurses have expressed concern that these systems could reduce opportunities for physical interaction with 

patients—interactions that are central to therapeutic relationships (Müller et al., 2022). Similarly, while AI-
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based rostering systems in the UK have improved scheduling efficiency, some nurses felt “dehumanized” by 

being managed as data points (NHS Digital, 2022). 

The challenge, therefore, lies in framing AI not as a replacement for human presence but as a supportive partner 

that amplifies the relational aspects of nursing by freeing time and energy for direct care. This requires careful 

design of AI systems that are sensitive to professional values and cultural norms. 

5.3 Ethical and Governance Imperatives 

The ethical and governance challenges identified—particularly around privacy, accountability, and algorithmic 

transparency—are not unique to nursing but have distinctive implications for the profession. Nurses often act as 

the primary communicators of health information to patients and families. If AI systems operate as “black 

boxes,” nurses may be placed in the uncomfortable position of relaying recommendations they cannot fully 

explain, potentially eroding trust (Cabitza, Rasoini, & Gensini, 2017). 

Governance frameworks must therefore prioritize explainable AI, ensuring that recommendations are 

interpretable by clinicians and communicable to patients. Furthermore, accountability must be clearly 

delineated: nurses should not be left to shoulder liability for errors arising from AI-generated outputs. 

International guidelines, such as WHO’s (2022) ethical principles for digital health, provide valuable 

foundations but require translation into localized policies and clinical protocols. 

The importance of governance is particularly acute in LMICs, where regulatory infrastructures may be less 

developed. Without robust safeguards, these contexts risk becoming “testing grounds” for unproven AI 

technologies, exacerbating inequities (Otieno et al., 2023). 

5.4 Addressing Workforce Resistance and Building AI Literacy 

Resistance to AI adoption among nurses is often rooted in lack of familiarity and fear of role erosion. Research 

shows that when nurses are adequately trained in AI literacy and involved in participatory design processes, 

resistance diminishes and adoption improves (Park et al., 2022). 

Education plays a pivotal role here. Nursing curricula must evolve to include digital health competencies, 

covering not only technical skills but also critical appraisal of AI outputs, ethical implications, and 

communication strategies for patient engagement. Simulation-based AI training, as piloted in Canadian nursing 

schools, offers promising models (Hu et al., 2023). 

For practicing nurses, continuing professional development (CPD) must integrate AI literacy to prevent 

generational divides within the workforce. Hospitals that invest in AI-focused CPD report higher acceptance 

rates and smoother integration (Kelly et al., 2022). 

The broader implication is that AI literacy is not optional but essential for modern nursing practice. Developing 

global standards for digital competencies in nursing education would help ensure equitable preparedness across 

countries and institutions. 

5.5 Mitigating Algorithmic Bias and Ensuring Equity 

The issue of algorithmic bias underscores the need for equitable AI design and deployment. As Obermeyer et al. 

(2019) demonstrated, biased training datasets can perpetuate disparities, leading to under-allocation of nursing 

resources for minority patients. Nurses, as advocates for vulnerable populations, are uniquely positioned to 

identify and challenge inequitable outcomes. 

AI systems must therefore incorporate diverse datasets that reflect the heterogeneity of global populations. 

Furthermore, mechanisms for ongoing auditing and recalibration are essential to ensure sustained fairness 
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over time. Nurses should be actively engaged in these evaluation processes, both as system users and as 

advocates for patient equity. 

The equity dimension also extends to global disparities. While advanced AI technologies proliferate in HICs, 

LMICs often lack the infrastructure to benefit. International partnerships and donor-funded initiatives should 

prioritize scalable, low-cost AI solutions tailored to resource-constrained contexts. Mobile health applications in 

Kenya (Otieno et al., 2023) and Nigeria (Okeke et al., 2024) demonstrate the feasibility of context-sensitive 

innovation, but scaling these models requires sustained investment and policy support. 

5.6 The Global Perspective: Divergent Pathways, Shared Goals 

The comparative analysis of HICs and LMICs highlights divergent pathways toward AI integration. HICs are 

experimenting with advanced robotics, predictive analytics, and immersive educational technologies. In 

contrast, LMICs are leveraging simpler, mobile-based AI tools to address pressing workforce shortages and 

access gaps. 

Despite these differences, the overarching goals are shared: reducing nurse workload, improving safety, and 

expanding access to care. The challenge for global health governance lies in fostering collaboration across 

contexts, ensuring that AI innovation does not exacerbate inequities but contributes to universal health coverage 

(WHO, 2022). 

This requires knowledge transfer mechanisms where innovations from HICs are adapted for LMICs, and 

where LMIC-driven innovations—such as mobile AI for community health—inform more cost-effective 

solutions in HICs. 

5.7 Implications for Nursing Practice 

For clinical practice, the implications are clear: AI has the potential to augment nursing care, but its integration 

must be guided by human-centered design and ethical principles. Nurses should retain ultimate authority over 

clinical decisions, with AI serving as a supportive partner. Clinical protocols should embed safeguards against 

over-reliance, emphasizing critical appraisal of AI outputs. 

Nurses’ advocacy roles may also expand in AI-enabled environments. As mediators between technology and 

patients, nurses must be equipped to explain AI recommendations, address patient concerns, and ensure 

equitable outcomes. 

5.8 Implications for Nursing Education 

Educational institutions must integrate digital competencies into curricula at both pre-licensure and advanced 

practice levels. Simulation-based AI training, adaptive learning platforms, and interdisciplinary collaboration 

with computer science fields should become standard. Faculty development is equally critical: without AI-

literate educators, curricular reforms will be limited in impact. 

At the global level, organizations such as the ICN and WHO could play a role in developing international 

frameworks for digital health competencies in nursing education, ensuring consistency and equity across 

countries. 

5.9 Implications for Policy and Governance 

For policymakers, three priorities emerge: 

1. Establish clear accountability frameworks that define liability in AI-supported care, protecting 

nurses from disproportionate responsibility. 

2. Promote transparency and explainability in AI systems, mandating interpretability as a condition of 

approval. 
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3. Address infrastructural inequities by investing in digital health infrastructure, particularly in LMICs, 

and supporting low-cost, scalable AI innovations. 

Policies must be developed through participatory processes that involve nurses as key stakeholders, ensuring 

alignment with workforce needs and values. 

5.10 Future Directions 

The trajectory of AI in nursing will depend on ongoing research, policy innovation, and workforce engagement. 

Future research should focus on: 

• Longitudinal studies assessing the impact of AI on nurse well-being, retention, and patient outcomes. 

• Comparative studies across cultural and economic contexts to identify best practices for global 

adaptation. 

• Evaluation of AI’s role in addressing equity, particularly among marginalized populations. 

At the technological level, advances in explainable AI, multimodal data integration, and user-friendly interfaces 

will be critical for sustainable adoption. 

5.11 Synthesis 

The integration of AI into nursing is both inevitable and essential. However, its success hinges on careful 

balance: technological efficiency must be harmonized with professional identity, ethical governance, and equity. 

Nurses are not passive recipients of AI but active agents whose engagement will determine the sustainability 

and impact of innovation. 

Ultimately, AI should be conceptualized not as a disruptor but as a partner in care—one that empowers nurses 

to deliver safer, more efficient, and more compassionate care. By centering nursing values in the design and 

governance of AI, healthcare systems can ensure that technological progress translates into meaningful 

improvements for both nurses and patients. 

 

6. Conclusion and Recommendations 

6.1 Conclusion 

The integration of Artificial Intelligence (AI) into nursing practice represents one of the most significant 

technological shifts in modern healthcare. Evidence from this review demonstrates that AI provides measurable 

benefits across five domains: reducing administrative burdens, enhancing clinical decision support, 

enabling real-time patient monitoring, supporting education and professional development, and 

improving workflow efficiency through robotics and automation. These benefits translate into reduced nurse 

workload, improved job satisfaction, enhanced patient safety, and expanded access to care, particularly when 

adapted to local needs. 

At the same time, substantial challenges persist. Ethical and legal uncertainties regarding privacy, autonomy, 

and accountability complicate integration. Workforce resistance, rooted in concerns about job security and 

professional identity, underscores the importance of participatory design and AI literacy. Algorithmic bias and 

data quality issues threaten to exacerbate inequities, while infrastructural and economic disparities risk 

excluding low- and middle-income countries (LMICs) from technological benefits. Finally, governance gaps 

and the opacity of “black box” algorithms highlight the need for transparency and accountability. 

The dual nature of AI—as both a transformative enabler and a potential source of disruption—demands a 

nuanced approach. The future of AI in nursing will depend not only on technological innovation but also on 

thoughtful governance, inclusive policies, and active engagement of the nursing workforce. Nurses must remain 
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central to this transformation, both as beneficiaries and as critical stakeholders shaping ethical, equitable, and 

sustainable AI adoption. 

6.2 Recommendations 

Based on the synthesis of findings and challenges, the following recommendations are proposed for practice, 

education, policy, and research: 

6.2.1 For Nursing Practice 

1. Adopt AI as a supportive tool, not a replacement. Nurses should retain clinical authority, using AI to 

complement rather than override professional judgment. 

2. Develop AI literacy as a core competency. Hospitals should invest in training programs that equip 

nurses with the skills to critically interpret AI outputs and integrate them into care. 

3. Embed human-centered safeguards. Implementation protocols should include strategies to mitigate 

alert fatigue, maintain patient trust, and preserve relational aspects of care. 

6.2.2 For Nursing Education 

1. Integrate digital health and AI into curricula. Pre-licensure nursing programs should introduce 

competencies in data literacy, AI ethics, and digital communication. 

2. Expand simulation-based AI training. Virtual reality (VR) and AI-driven simulation should be 

scaled to prepare nurses for real-world decision-making in AI-enabled environments. 

3. Promote faculty development. Nursing educators require targeted training to effectively teach AI 

competencies and foster critical reflection among students. 

6.2.3 For Policy and Governance 

1. Establish accountability frameworks. Regulatory bodies must define liability for AI-related errors, 

protecting nurses from disproportionate responsibility. 

2. Mandate transparency and explainability. AI developers should be required to produce interpretable 

systems that nurses can explain to patients. 

3. Address infrastructural inequities. Policymakers should prioritize investment in digital 

infrastructure, particularly in LMICs, while supporting low-cost, scalable AI solutions. 

4. Encourage participatory policymaking. Nurses should be actively involved in national and 

institutional AI governance processes, ensuring alignment with workforce needs and values. 

6.2.4 For Research 

1. Conduct longitudinal studies. Research should assess the long-term impact of AI on nurse well-being, 

retention, and patient outcomes. 

2. Evaluate equity impacts. Future studies must examine how AI affects marginalized populations and 

whether it mitigates or exacerbates disparities. 

3. Explore global adaptation. Comparative studies across HICs and LMICs can illuminate best practices 

for scalable, context-sensitive AI deployment. 

4. Advance explainable AI. Research should prioritize developing interpretable models that align with 

the ethical and communicative responsibilities of nurses. 

6.3 Final Reflections 

AI represents both a challenge and an opportunity for nursing. If implemented ethically and inclusively, AI has 

the potential to alleviate workforce pressures, enhance care quality, and empower nurses to practice at the top of 
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their profession. However, if adopted without attention to ethics, equity, and professional values, it risks 

exacerbating burnout, eroding trust, and widening disparities. 

The future of AI in nursing will depend on collaboration across stakeholders: policymakers who provide 

enabling governance, educators who prepare the workforce, technologists who design inclusive systems, and 

nurses who bring lived expertise to shape solutions. Only through this collective approach can AI be 

transformed from a disruptive force into a supportive partner, advancing the dual goals of workforce 

sustainability and high-quality patient care. 
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