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Abstract 

Background: Critical care units face unprecedented challenges including workforce shortages, 

increasing patient complexity, and rising demands for continuous monitoring. Artificial 

intelligence (AI) and robotic technologies are emerging as transformative solutions to enhance 

patient outcomes while improving nursing workflow efficiency. 

Objective: This review examines the current applications of AI robots in critical care settings, 

their impact on patient care quality and nursing efficiency, and identifies implementation 

challenges and future directions. 

Methods: A comprehensive literature review was conducted across PubMed, CINAHL, and 

IEEE Xplore databases covering publications from 2019-2024. Studies examining AI robotic 

applications in intensive care units, emergency departments, and acute care settings were 

included. 

Results: AI robots in critical care encompass monitoring systems, medication delivery platforms, 

telepresence robots, and disinfection units. Evidence demonstrates improvements in early 

detection of patient deterioration, reduced medication errors, enhanced infection control, and 

significant time savings for nursing staff. Implementation challenges include initial costs, 

technical integration, and staff training requirements. 
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Conclusions: AI robots represent a promising frontier in critical care, offering dual benefits of 

improved patient safety and enhanced nursing efficiency. Successful integration requires 

addressing technical, organizational, and ethical considerations while maintaining the essential 

human elements of compassionate care. 

Keywords: Artificial intelligence, robotics, critical care, intensive care unit, nursing efficiency, 

patient outcomes, healthcare technology 

1.INTRODUCTION 

                The critical care environment represents one of the most demanding and resource-

intensive areas of modern healthcare. Intensive care units (ICUs) manage the sickest patients 

requiring continuous monitoring, rapid decision-making, and complex interventions. ¹ However, 

these units face mounting pressures from nursing shortages, increasing patient acuity, and the 

need for 24/7 vigilance that stretches human capabilities to their limits. 

                 The global nursing shortage has reached crisis proportions, with the World Health 

Organization projecting a deficit of 5.9 million nurses worldwide.² In critical care settings, this 

shortage is particularly acute, leading to increased workload, staff burnout, and potential 

compromises in patient safety. Simultaneously, advances in artificial intelligence and robotics 

have opened new possibilities for augmenting healthcare delivery without replacing the essential 

human touch that defines compassionate nursing care. 

                 AI robots in critical care encompass a diverse range of technologies, from autonomous 

monitoring systems that continuously assess patient vital signs to mobile platforms that deliver 

medications and supplies. These systems leverage machine learning algorithms, computer vision, 

and sensor technologies to perform tasks with precision and consistency. ³ Unlike traditional 

automation, modern AI systems can learn from experience, recognize patterns, and adapt to 

changing conditions—capabilities that make them particularly valuable in the dynamic critical 

care environment. 

                 The integration of robotics into critical care is not about replacing nurses but rather 

about augmenting their capabilities and freeing them from repetitive tasks to focus on higher-

level clinical decision-making and patient interaction. This review examines the current state of 

AI robotics in critical care, their impact on both patient outcomes and nursing efficiency, and the 

challenges and opportunities that lie ahead. 

2. TYPES OF AI ROBOTS IN CRITICAL CARE 

https://doi-ds.org/doilink/02.2026-11875128/GIJNR
http://www.gloriousjournal.com/


https://doi-ds.org/doilink/02.2026-11875128/GIJNR  

Glorious International Journal of Nursing Research 
(An International Peer-Reviewed Refereed Journal) 

www.gloriousjournal.com ISSN: 2583-9713 

 

237  

2.1 Autonomous Monitoring Systems 

                 Continuous patient monitoring is the cornerstone of critical care, yet traditional 

monitoring systems generate frequent false alarms and require constant human interpretation. 

AI-powered monitoring robots integrate multiple data streams—vital signs, laboratory values, 

imaging results, and electronic health records—to provide comprehensive patient assessment. ⁴ 

These systems employ machine learning algorithms trained on thousands of patient cases to 

recognize subtle patterns indicating clinical deterioration hours before traditional monitoring 

would trigger alerts. 

Advanced monitoring platforms can predict events such as sepsis, respiratory failure, and 

hemodynamic instability with accuracy rates exceeding 85%, providing critical early warning 

that enables timely intervention. ⁴ Mobile monitoring robots can autonomously navigate ICU 

environments, conducting scheduled rounds to check on patients and immediately alerting staff 

to concerning changes. 

2.2 Medication Delivery and Supply Robots 

                  Medication errors represent a significant patient safety concern, with studies 

indicating error rates of 5-10% in critical care settings. Autonomous medication delivery robots 

address this challenge through precise dispensing, barcode verification, and automated 

documentation. ⁵ Platforms such as TUG and Moxi navigate hospital corridors independently, 

transporting medications, supplies, and laboratory specimens between the pharmacy, central 

supply, and patient care areas. 

                 These robots reduce the time nurses spend on medication retrieval by up to 30%, 

allowing reallocation of this time to direct patient care activities. ⁵ The integration of AI ensures 

optimal routing, obstacle avoidance, and seamless coordination with elevators and automatic 

doors, making these systems highly efficient in busy hospital environments. 

2.3 Telepresence Robots 

                 Telepresence robots enable remote physician consultation and specialist expertise to 

be available in critical care units regardless of geographic location. These mobile platforms 

feature high-definition cameras, screens, and communication systems that allow physicians to 

virtually examine patients, review data, and consult with bedside staff in real-time. ⁶ During the 

COVID-19 pandemic, telepresence robots proved invaluable in reducing provider exposure while 

maintaining care quality. 
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                 Beyond infection control, these systems democratize access to specialist expertise, 

enabling community hospitals to receive timely intensivist consultation and improving outcomes 

in underserved areas. Studies demonstrate that telepresence-enabled ICUs achieve mortality rates 

comparable to those with 24/7 on-site intensivist coverage. ⁶ 

2.4 Disinfection and Infection Control Robots 

                 Hospital-acquired infections affect millions of patients annually and contribute 

significantly to morbidity, mortality, and healthcare costs. UV-C disinfection robots provide 

autonomous, thorough environmental decontamination between patients and during routine 

cleaning cycles. These systems achieve 99.9% reduction in pathogens including multidrug-

resistant organisms such as MRSA and C. difficile. ⁷ 

                AI integration enables these robots to optimize coverage, avoid obstacles, and 

document disinfection cycles for quality assurance and regulatory compliance. In critical care 

units where immunocompromised patients are particularly vulnerable, these systems provide an 

additional layer of infection prevention beyond standard cleaning protocols. 

3. IMPACT ON PATIENT OUTCOMES 

                The ultimate measure of any healthcare technology is its impact on patient outcomes. 

AI robots in critical care demonstrate measurable benefits across multiple dimensions of care 

quality. 

3.1 Early Detection and Prevention 

                 Early recognition of clinical deterioration is crucial in critical care, where delays of 

even hours can significantly impact outcomes. AI monitoring systems analyse continuous data 

streams to identify subtle changes that precede overt decompensation. Studies report that AI early 

warning systems reduce ICU mortality by 15-20% through timely identification of sepsis, 

respiratory failure, and hemodynamic instability. ⁸ These systems outperform traditional scoring 

methods by incorporating more variables and detecting complex interaction patterns that human 

clinicians might overlook. 

3.2 Medication Safety and Error Reduction 

                Medication administration represents a high-risk process in critical care, where patients 

typically receive 10-15 medications simultaneously, many with narrow therapeutic windows. 

Automated medication delivery systems with built-in verification reduce administration errors 

by 60-70%. ⁵ Barcode scanning, dose verification, and allergy checking occur automatically, 
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preventing wrong medication, wrong dose, and wrong patient errors that can have catastrophic 

consequences. 

3.3 Infection Prevention 

                 Healthcare-associated infections extend hospital stays by an average of 7-10 days and 

substantially increase mortality risk. The consistent deployment of UV disinfection robots 

reduces environmental pathogen load and correlates with 30-40% reductions in C. difficile 

infections and significant decreases in multidrug-resistant organism transmission. ⁷ Unlike 

manual cleaning, robotic disinfection provides reproducible, validated coverage with 

documentation for quality improvement and regulatory purposes. 

4. IMPACT ON NURSING EFFICIENCY 

                 While patient outcomes are paramount, the sustainability of critical care delivery 

depends equally on supporting the nursing workforce. AI robots address multiple dimensions of 

nursing efficiency and satisfaction. 

4.1 Time Savings and Workload Reduction 

                Time-motion studies in ICUs employing robotic support systems demonstrate that 

nurses save 60-90 minutes per shift previously spent on medication retrieval, supply gathering, 

and documentation tasks. ⁹ This recovered time enables increased direct patient care, more 

thorough assessments, better communication with families, and reduced rushed feelings that 

contribute to errors and dissatisfaction. 

4.2 Reduced Physical Demands 

                 Critical care nursing is physically demanding, with frequent patient repositioning, 

equipment manipulation, and extended periods of standing. Robotic assistance with supply 

transport and fetching reduces the walking distance nurses travel by 20-30% per shift. ⁹ While 

robots cannot yet safely handle patient movement, reducing ancillary physical demands helps 

preserve nurses' energy for the physical aspects of direct care that truly require human judgment 

and dexterity. 

4.3 Enhanced Situational Awareness 

                 Rather than replacing nursing assessment, AI monitoring systems augment it by 

providing comprehensive data integration and pattern recognition. Nurses receive actionable 

alerts rather than raw data alarms, improving their situational awareness and enabling more 

focused, efficient responses. This collaborative intelligence model leverages the strengths of both 
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human and artificial cognition. 

4.4 Job Satisfaction and Retention 

                  Preliminary research suggests that nurses working in technology-enhanced 

environments report higher job satisfaction, citing appreciation for tools that reduce frustrating 

delays and allow more time for meaningful patient interaction. ¹⁰ In an era of critical nursing 

shortages, any intervention that improves workplace satisfaction and reduces burnout has 

profound implications for workforce retention and ultimately patient safety. 

5. IMPLEMENTATION CHALLENGES 

                 Despite their promise, AI robots face significant barriers to widespread adoption in 

critical care. 

5.1 Financial Considerations 

                  Initial acquisition costs for robotic systems range from $50,000 to $250,000 per unit, 

with additional expenses for integration, maintenance, and upgrades. While return-on-investment 

analyses suggest break-even within 2-3 years through labour savings and improved outcomes, 

upfront capital requirements strain hospital budgets. Smaller hospitals and resource-limited 

settings face particular challenges in accessing these technologies, potentially widening care 

disparities. 

5.2 Technical Integration 

                 Critical care environments employ dozens of different information systems and 

medical devices, often from multiple vendors with limited interoperability. Integrating robots 

into existing workflows requires extensive technical effort, custom interfaces, and ongoing IT 

support. Wireless infrastructure, charging stations, and maintenance protocols must all be 

established and maintained. 

5.3 Training and Change Management 

                 Healthcare professionals accustomed to traditional workflows require training not 

only in operating robotic systems but also in understanding their capabilities and limitations. 

Resistance to change, concerns about deskilling, and fear of job displacement can impede 

adoption. Successful implementation requires comprehensive change management strategies that 

address these human factors alongside technical considerations. 

5.4 Ethical and Regulatory Considerations 

                  Questions about liability, data privacy, algorithmic bias, and the appropriate balance 
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between automation and human judgment require careful consideration. Regulatory frameworks 

are still evolving to address AI and robotics in healthcare. Maintaining appropriate human 

oversight while realizing efficiency benefits remains an ongoing challenge requiring clear 

protocols and governance structures. 

6. DISCUSSION AND FUTURE DIRECTIONS 

                The integration of AI robots into critical care represents both a response to current 

challenges and a glimpse into the future of healthcare delivery. The evidence reviewed 

demonstrates clear benefits in patient safety, outcome improvement, and nursing efficiency. 

However, realizing this potential requires thoughtful implementation that addresses technical, 

organizational, and human factors. 

                   Future developments will likely include more sophisticated collaborative robots that 

can assist with patient positioning and physical care tasks, advanced AI systems that provide 

real-time clinical decision support, and seamless integration between different robotic platforms 

to create comprehensive smart ICU environments. The evolution toward ambient intelligence—

where sensors, AI, and robotics work together invisibly to support care—promises even greater 

benefits. 

                  Research priorities include rigorous comparative effectiveness studies, long-term 

outcome assessments, cost-effectiveness analyses across diverse settings, and investigation of 

impact on nursing retention and satisfaction. Understanding which specific applications provide 

the greatest value in which contexts will guide optimal resource allocation and implementation 

strategies. 

                 Importantly, the successful integration of AI robots depends on maintaining focus on 

healthcare's fundamentally human nature. Technology should augment rather than replace the 

therapeutic relationship between nurses and patients. The goal is not to remove humans from 

care but to liberate them from tasks that machines can do better, allowing nurses to fully express 

their clinical expertise, critical thinking, and compassionate presence. 

7. CONCLUSION 

                  AI robots in critical care represent a transformative technology with demonstrated 

benefits for both patient outcomes and nursing efficiency. Current applications in monitoring, 

medication delivery, telepresence, and infection control show measurable improvements in 

safety, quality, and workflow. While implementation challenges related to cost, integration, and 

https://doi-ds.org/doilink/02.2026-11875128/GIJNR
http://www.gloriousjournal.com/


https://doi-ds.org/doilink/02.2026-11875128/GIJNR  

Glorious International Journal of Nursing Research 
(An International Peer-Reviewed Refereed Journal) 

www.gloriousjournal.com ISSN: 2583-9713 

 

242  

change management remain significant, the potential benefits justify continued investment and 

research. 

                The future of critical care will likely involve seamless collaboration between human 

clinicians and intelligent robotic systems, each contributing their unique strengths. Success 

requires viewing robots not as replacements for nurses but as tools that empower them to practice 

at the height of their profession—making complex clinical judgments, providing expert technical 

care, and offering the human compassion that remains irreplaceable in healing. 

As healthcare systems worldwide grapple with workforce shortages and increasing care 

demands, AI robots offer a pathway toward sustainable, high-quality critical care. The challenge 

ahead lies not in whether to adopt these technologies, but in how to implement them thoughtfully, 

equitably, and in ways that genuinely serve both patients and the healthcare professionals 

dedicated to caring for them. 
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