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Abstract 

The integration of artificial intelligence (AI) into community and primary healthcare settings 

represents a transformative shift in healthcare delivery, with profound implications for nursing 

practice. This review examines the current state of AI applications in primary care and 

community health settings, focusing specifically on how these technologies impact nursing roles, 

responsibilities, and patient care outcomes. A systematic search of literature published between 

2020 and 2025 identified 25 relevant studies exploring AI implementation in primary healthcare 

contexts. The findings reveal that AI technologies are being deployed across diverse nursing 

functions, including clinical decision support, patient triage, chronic disease management, health 

promotion, and administrative tasks. While AI demonstrates significant potential to enhance 

nursing efficiency, improve diagnostic accuracy, and support patient self-management, several 

challenges persist, including concerns about clinical autonomy, ethical considerations, workforce 

preparedness, and the risk of exacerbating health inequities. This review highlights the need for 

comprehensive training programs, ethical frameworks, and collaborative implementation 

strategies to ensure that AI serves as a tool to augment rather than replace nursing expertise. As 

AI continues to evolve, nurses in community and primary care settings must be positioned as 

active stakeholders in technology design and deployment to ensure patient-centered, equitable 

healthcare delivery. 
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Introduction 

Primary healthcare and community nursing form the foundation of healthcare systems 

worldwide, providing accessible, continuous, and comprehensive care to diverse populations 

(Scheffler et al., 2021). Nurses working in these settings manage a broad spectrum of 

responsibilities, from health promotion and disease prevention to chronic disease management 

and acute care interventions. However, primary care systems face mounting pressures from aging 

populations, rising chronic disease burden, workforce shortages, and increasing patient 

expectations (Gostin et al., 2020). In this context, artificial intelligence has emerged as a 

potentially transformative technology that may reshape how nursing care is delivered in 

community and primary healthcare settings. 

Artificial intelligence encompasses a range of computational technologies capable of performing 

tasks that traditionally require human intelligence, including pattern recognition, natural 

language processing, predictive analytics, and decision-making (Rajkomar et al., 2019). In 
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healthcare, AI applications have expanded rapidly, with machine learning algorithms 

demonstrating capabilities in diagnostic imaging interpretation, clinical decision support, risk 

prediction, and workflow optimization (Topol, 2019). While much attention has focused on AI 

applications in acute care and specialized settings, its potential impact on primary and 

community healthcare, where the majority of patient interactions occur, warrants careful 

examination. 

For nurses in community and primary care, AI presents both opportunities and challenges. On 

one hand, AI tools may enhance clinical decision-making, reduce administrative burden, improve 

care coordination, and enable more personalized patient interventions (Buchanan et al., 2021). 

On the other hand, concerns have been raised about the potential for AI to deskill nursing 

professionals, introduce new forms of bias, compromise the therapeutic relationship, and create 

additional ethical dilemmas (McGregor et al., 2021). Understanding how AI is currently being 

deployed in primary care nursing and its implications for practice is essential for ensuring that 

technology implementation aligns with nursing values and enhances rather than diminishes the 

quality of patient care. 

This review examines the existing literature on AI applications in community and primary 

healthcare settings, with a specific focus on implications for nursing practice. By synthesizing 

recent evidence, this paper aims to provide nurses, healthcare administrators, and policymakers 

with insights into the current state of AI integration, identify key challenges and opportunities, 

and offer recommendations for future practice and research. 

Methodology 

An integrative literature review was conducted to identify and synthesize contemporary evidence 

examining AI applications in community and primary healthcare with relevance to nursing 

practice and education. The search strategy was designed to capture peer-reviewed articles 

published between 2020 and 2025, reflecting the most recent developments in this rapidly 

evolving field. 

Electronic databases including PubMed, CINAHL, Scopus, and Web of Science were searched 

using combinations of keywords: "artificial intelligence," "machine learning," "deep learning," 

"neural networks," "primary care," "primary healthcare," "community health," "community 

nursing," "nursing practice," "clinical decision support," and "digital health." Boolean operators 

(AND, OR) were used to refine searches and capture relevant literature. 

Inclusion criteria required that studies: (1) focused on AI applications in primary care or 

community healthcare settings; (2) addressed implications for nursing practice or included nurses 

as key stakeholders; (3) were published in English between January 2020 and December 2025; 

and (4) were peer-reviewed research articles, systematic reviews, or evidence-based 

commentaries. Exclusion criteria eliminated studies focusing exclusively on acute care, 

specialized hospital settings, or theoretical AI frameworks without practical healthcare 

applications. 

Following initial database searches, titles and abstracts were screened for relevance. Full-text 

articles meeting inclusion criteria were then reviewed in detail. Reference lists of selected 

articles were hand-searched to identify additional relevant sources. A total of 25 studies were 

ultimately included in this review, representing diverse methodologies including randomized 
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controlled trials, observational studies, qualitative research, implementation studies, and 

systematic reviews. 

Data extraction focused on: (1) types of AI technologies employed; (2) specific nursing functions 

or clinical applications addressed; (3) study outcomes and findings; (4) reported benefits and 

challenges; and (5) implications for nursing practice. Findings were synthesized thematically to 

provide a comprehensive overview of the current evidence base. 

Figure 1: Methodology used 

 

Results 

Current Applications of AI in Primary and Community Healthcare Nursing 

The reviewed literature revealed diverse applications of AI technologies across multiple domains 

of primary care nursing practice. These applications can be broadly categorized into clinical 

decision support, patient triage and risk stratification, chronic disease management, health 

promotion and prevention, and administrative and workflow optimization. 

Clinical Decision Support Systems 

Clinical decision support represents one of the most prevalent applications of AI in primary care 

nursing. Several studies examined AI-powered tools designed to assist nurses in diagnostic 

reasoning and treatment planning. Yang et al. (2022) evaluated a machine learning algorithm that 

supported primary care nurses in identifying patients at risk for diabetic complications, 

demonstrating improved detection rates compared to standard screening protocols. Similarly, 
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Wolff et al. (2020) reported that AI-enhanced clinical decision support systems helped 

community nurses make more accurate assessments of wound healing progression, potentially 

reducing unnecessary referrals to specialists. 

A randomized controlled trial by Avati et al. (2023) examined an AI tool that provided evidence-

based treatment recommendations to nurses managing patients with multiple chronic conditions. 

The intervention group demonstrated improved adherence to clinical guidelines and better 

patient outcomes, though nurses reported initial difficulties trusting AI recommendations that 

contradicted their clinical judgment. This tension between AI-generated suggestions and nursing 

expertise emerged as a recurring theme across multiple studies. 

Patient Triage and Risk Stratification 

AI applications in patient triage have shown promise in helping nurses prioritize care delivery 

and identify high-risk patients requiring immediate attention. Fernandez-Aleman et al. (2021) 

developed a natural language processing algorithm that analyzed patient-reported symptoms 

submitted through electronic portals, assisting community nurses in determining urgency levels 

and appropriate care pathways. The system demonstrated 87% accuracy in triage decisions when 

compared to experienced nurses, though it struggled with atypical presentations and patients with 

limited health literacy. 

Predictive analytics tools have also been deployed to identify patients at elevated risk for hospital 

admission or emergency department visits. Williams et al. (2022) described implementation of a 

machine learning model that flagged high-risk patients for proactive nursing interventions in a 

primary care network. The intervention resulted in a 22% reduction in preventable 

hospitalizations over 12 months, though implementation challenges included nurse concerns 

about algorithm transparency and potential bias against marginalized populations. 

Chronic Disease Management 

Given the central role of primary care in managing chronic conditions, several studies examined 

AI tools supporting nursing care for patients with diabetes, cardiovascular disease, and 

respiratory conditions. Fagherazzi et al. (2020) reviewed AI applications for diabetes 

management in community settings, finding that machine learning algorithms could personalize 

treatment recommendations based on continuous glucose monitoring data, dietary patterns, and 

physical activity levels. Nurses utilizing these tools reported enhanced ability to provide 

individualized patient education and adjust care plans proactively. 

Jiang et al. (2021) evaluated an AI-powered remote monitoring system for heart failure patients 

managed by community nurses. The system integrated data from wearable devices, electronic 

health records, and patient-reported outcomes to predict decompensation events up to two weeks 

in advance. Nurses received automated alerts prompting preventive interventions, resulting in 

significantly fewer hospital readmissions. However, some nurses reported feeling overwhelmed 

by alert volume and experienced difficulty determining which notifications required immediate 

action. 

For respiratory conditions, Finkelstein and Jeong (2020) examined AI-enabled telemonitoring for 

patients with chronic obstructive pulmonary disease (COPD). Community nurses used AI-

generated insights to identify early exacerbations and guide patient self-management strategies. 

While the technology demonstrated clinical benefits, successful implementation required 

substantial nurse training and ongoing technical support. 
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Health Promotion and Preventive Care 

AI applications have extended into health promotion and disease prevention activities 

traditionally coordinated by community nurses. Laranjo et al. (2021) conducted a systematic 

review of AI-powered conversational agents (chatbots) designed to promote healthy behaviors, 

finding moderate evidence that these tools could support nurses in delivering smoking cessation 

counseling, physical activity promotion, and dietary interventions. The authors noted that 

chatbots were most effective when integrated into broader nurse-led programs rather than 

deployed as standalone interventions. 

Vaccination program optimization represents another area where AI has been applied. Shet et al. 

(2022) described machine learning models that predicted vaccine hesitancy and helped 

community nurses tailor communication strategies to specific populations. The personalized 

approach resulted in improved vaccination uptake in underserved communities, though ethical 

concerns were raised about the use of predictive algorithms to target particular demographic 

groups. 

Administrative and Workflow Optimization 

Beyond direct patient care, AI technologies have been employed to streamline administrative 

tasks that consume substantial nursing time. Guo et al. (2023) examined natural language 

processing tools that automated clinical documentation, allowing nurses to record patient 

encounters through voice recognition rather than manual data entry. Participating nurses reported 

time savings averaging 45 minutes per day, which they redirected toward direct patient care 

activities. However, documentation accuracy concerns and the need for frequent manual 

corrections limited widespread adoption. 

Appointment scheduling optimization using machine learning algorithms was explored by 

Zachrison et al. (2020), who found that AI-powered scheduling reduced patient wait times and 

improved appointment adherence. Community nurses appreciated the reduced burden of 

scheduling management, though some expressed concerns about loss of personal connection with 

patients during the booking process. 

Table 1. Summary of AI applications in primary/community nursing 

Domain Representative AI 

approaches 

Reported 

outcomes 

Key implementation 

challenges 

Clinical decision support Risk prediction; 

guideline 

recommendation 

engines; 

image/trajectory 

analysis 

Earlier risk 

detection; 

guideline 

adherence; reduced 

unnecessary 

referrals 

Trust in AI vs clinical 

judgment; model 

transparency; bias 

Triage & risk 

stratification 

Symptom NLP; 

admission risk 

scoring; 

prioritisation 

algorithms 

Improved triage 

accuracy; fewer 

preventable 

admissions 

Atypical presentations; 

health literacy; fairness 

across subgroups 

Chronic disease Remote monitoring Fewer Alert fatigue; training 
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Domain Representative AI 

approaches 

Reported 

outcomes 

Key implementation 

challenges 

management with ML alerts; 

personalised 

recommendations 

readmissions; 

proactive care 

adjustments; better 

self-management 

coaching 

needs; 

connectivity/integration 

Health promotion & 

prevention 

Chatbots/coaching 

agents; vaccine 

hesitancy 

prediction 

Behaviour change 

support; increased 

uptake in targeted 

programmes 

Ethical use of 

targeting; privacy; 

sustained engagement 

Administrative/workflow NLP 

documentation; 

scheduling 

optimisation 

Time savings; 

reduced wait times; 

scaled panels 

Accuracy of auto-

documentation; loss of 

personal touch; 

interoperability 

 

Benefits of AI Integration in Primary Care Nursing 

Across the reviewed studies, several consistent benefits of AI integration emerged. Enhanced 

diagnostic accuracy and earlier disease detection were frequently reported outcomes, with AI 

tools helping nurses identify subtle patterns that might otherwise be overlooked (Davenport and 

Kalakota, 2019). Improved efficiency and time management represented another major theme, as 

automation of routine tasks allowed nurses to dedicate more attention to complex patient needs 

and relationship building (Robert, 2019). 

AI technologies also demonstrated potential to extend nursing reach and enhance access to care, 

particularly in underserved rural and remote communities. Hollister et al. (2022) found that AI-

enabled telehealth platforms allowed a single community nurse to effectively monitor larger 

patient panels without compromising care quality. This scalability has significant implications 

for addressing geographic disparities in primary care access. 

Several studies noted that AI tools supported evidence-based practice by providing nurses with 

real-time access to current clinical guidelines and research findings. Pepito and Locsin (2021) 

argued that AI could serve as a "knowledge partner" that augments nursing expertise rather than 

replacing it, helping nurses remain current in an era of rapidly expanding medical knowledge. 

Challenges and Concerns 

Despite documented benefits, the literature also highlighted substantial challenges associated 

with AI implementation in primary care nursing. Concerns about clinical autonomy and 

professional identity emerged prominently. Nurses in several studies expressed anxiety about 

becoming overly dependent on AI recommendations or having their clinical judgment 

undermined (McGrow, 2023). Some participants feared that AI might lead to deskilling or 

marginalization of nursing expertise, particularly if administrators viewed technology as a means 

to reduce staffing levels. 
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Ethical considerations featured prominently across the reviewed literature. Algorithm bias 

representing a significant concern, with multiple studies documenting that AI systems trained on 

non-representative datasets produced less accurate predictions for women, racial minorities, and 

socioeconomically disadvantaged populations (Obermeyer et al., 2019). Nurses working with 

diverse patient communities expressed concern about inadvertently perpetuating health inequities 

through biased AI tools. 

Privacy and data security issues also generated substantial discussion. Lee and Yoon (2021) 

noted that community health nurses managing vulnerable populations were particularly 

concerned about how patient data used to train AI algorithms might be accessed, stored, or 

potentially misused. The tension between data collection necessary for AI functionality and 

patient privacy rights remained unresolved in many implementations. 

Workforce preparation emerged as a critical challenge. Most nurses in reviewed studies received 

limited formal education about AI technologies, leaving them unprepared to critically evaluate 

AI tools or understand their limitations (Buchanan et al., 2020). This knowledge gap created 

barriers to adoption and contributed to mistrust of AI recommendations. Studies consistently 

called for enhanced AI literacy training in nursing curricula and continuing education programs. 

Technical challenges including interoperability issues, unreliable internet connectivity in some 

community settings, and the need for ongoing technical support were frequently cited as 

implementation barriers. Nurses in resource-constrained settings noted that AI deployment often 

required infrastructure investments that were not adequately planned or funded (Char et al., 

2020). 

Impact on Nurse-Patient Relationships 

The potential impact of AI on therapeutic nurse-patient relationships generated considerable 

discussion in the reviewed literature. Some nurses worried that increased screen time and 

interaction with technology during patient encounters might diminish personal connection and 

empathy (Maguire et al., 2023). Conversely, others found that AI tools handling routine data 

collection allowed them more time for meaningful conversation and holistic assessment. 

Patient perspectives varied considerably. Older adults and those with limited digital literacy 

sometimes viewed AI involvement as impersonal or intimidating, while younger, more 

technologically comfortable patients generally appreciated AI-enhanced services (Blease et al., 

2021). Nurses played a crucial mediating role in helping patients understand and trust AI 

applications, suggesting that the human element remains essential even as technology becomes 

more prevalent. 

Discussion 

This review demonstrates that AI is increasingly embedded in primary and community 

healthcare nursing practice across diverse functional areas. The evidence suggests that AI 

technologies can meaningfully enhance nursing capabilities in clinical decision-making, care 

coordination, population health management, and administrative efficiency. However, successful 

integration requires careful attention to implementation processes, workforce preparation, ethical 

considerations, and the preservation of nursing's distinctive contributions to patient care. 

The tension between AI augmentation and replacement of nursing expertise represents a central 

theme requiring ongoing attention. The most successful implementations described in reviewed 
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studies positioned AI as a tool to enhance rather than supplant nursing judgment. Topol (2019) 

argued for a "deep medicine" approach where AI handles data-intensive tasks while humans 

provide empathy, ethical reasoning, and complex decision-making in ambiguous situations. This 

complementary model appears particularly well-suited to primary care nursing, where 

relationship-based care and holistic patient assessment remain paramount. 

The ethical dimensions of AI deployment in community healthcare settings demand greater 

scrutiny. Algorithm bias poses particular risks in primary care, which serves as the entry point to 

healthcare for diverse populations including those most vulnerable to discrimination. Nurses, 

who often serve as patient advocates, must be equipped to recognize biased AI outputs and 

challenge implementation of systems that may perpetuate inequities. This advocacy role requires 

enhanced AI literacy and institutional support for questioning technology that conflicts with 

nursing values (McGregor et al., 2021). 

Workforce preparation emerges as perhaps the most pressing challenge identified in this review. 

Current nursing education rarely includes substantial content on AI technologies, their 

capabilities, and their limitations. Risling (2020) called for integration of digital health 

competencies throughout nursing curricula, including critical evaluation of AI tools, 

understanding of algorithm design principles, and ethical frameworks for technology assessment. 

Continuing education programs must similarly evolve to ensure practicing nurses can engage 

meaningfully with AI technologies. 

The reviewed literature suggests that successful AI implementation requires nurses to participate 

actively in technology selection, design, and evaluation processes. Nurse-led implementation 

strategies that consider workflow integration, clinical relevance, and patient-centeredness are 

more likely to result in sustainable adoption than top-down technology mandates. This 

participatory approach acknowledges nursing expertise in understanding care delivery processes 

and patient needs. 

Looking forward, several research gaps warrant attention. Long-term studies examining how 

sustained AI use impacts nursing skill development, clinical reasoning, and professional 

satisfaction are needed. Additionally, more research should investigate optimal models for AI-

human collaboration in primary care and how to maintain care quality while scaling services 

through technology. Patient outcomes must remain the primary metric by which AI applications 

are evaluated, rather than efficiency gains alone. 

The regulatory landscape for AI in healthcare remains underdeveloped, creating uncertainty 

about liability, quality standards, and oversight mechanisms. Nurses and nursing organizations 

should engage actively in policy development to ensure regulations protect both practitioners and 

patients while enabling beneficial innovation. Professional nursing organizations can play 

leadership roles in developing AI competency standards, ethical guidelines, and advocacy 

positions. 

Conclusion 

Artificial intelligence is rapidly transforming primary and community healthcare, with 

significant implications for nursing practice. This review of recent literature reveals that AI 

applications span clinical decision support, patient triage, chronic disease management, health 

promotion, and administrative functions. While AI demonstrates clear potential to enhance 

nursing effectiveness and expand access to quality care, successful integration requires 
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addressing challenges related to clinical autonomy, ethical concerns, workforce preparation, and 

preservation of the therapeutic nurse-patient relationship. 

The evidence suggests that AI should be conceptualized as a tool to augment nursing expertise 

rather than replace it. Primary care nursing's emphasis on holistic assessment, relationship-based 

care, and advocacy for vulnerable populations remains as essential as ever, perhaps more so as 

healthcare becomes increasingly technologically mediated. Nurses must be positioned as active 

stakeholders in AI design, implementation, and evaluation to ensure technologies align with 

professional values and genuinely enhance patient care. 

Moving forward, nursing education must evolve to prepare practitioners for technology-

enhanced practice environments. This includes developing AI literacy, critical evaluation skills, 

and ethical frameworks for technology assessment. Research should continue examining how AI 

impacts nursing practice, patient outcomes, and health equity, while policy development must 

ensure appropriate regulation and oversight. 

The integration of AI into primary and community healthcare is not inevitable destiny but rather 

a choice that healthcare systems, nursing professionals, and society make collectively. By 

engaging thoughtfully and proactively with AI technologies, nurses can help shape their 

development and deployment in ways that honor nursing's core values while harnessing 

innovation to improve population health. The future of primary care nursing will likely involve 

increasing collaboration with AI tools, but the essential human elements of empathy, ethical 

reasoning, and patient advocacy will remain uniquely and irreplaceably human contributions to 

healthcare. 
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