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Introduction  

The use of robotic technology into healthcare environments has received considerable interest in 

recent years due to its potential to transform patient care. An area of investigation that shows great 

potential is the use of robots in nursing operations. These modern machines are designed to aid 

healthcare personnel in many aspects of care delivery.  

With the rising pressures placed on healthcare systems, particularly due to the increasing 

prevalence of chronic diseases, there is an urgent need for creative solutions to enhance the 

delivery of care. Robots possess distinct qualities that can enhance the capacities of human 

healthcare practitioners, encompassing the automation of repetitive chores and the provision of 

accurate data collecting and analysis. Healthcare organizations aim to enhance the efficiency, cost-

effectiveness, quality, and safety of patient care by utilizing robotics technology.  

The percentage of the world's population aged 60 and more will nearly double, from 12% to 22%, 

between 2015 and 2050, according to the World Health Organization (WHO, 2021). That the 

population is getting older is evident from the fact that it is growing at a far faster rate than it has 

in the past. Therefore, making sure that health and social systems are ready to capitalize on this 

demographic change is a major worry for many countries when it comes to the healthy living of 

older adults. Because of this, several nations have integrated technologies that can communicate 

with humans, including AI-enabled robots (Oksanen et al., 2020). When there is a general scarcity 

of healthcare staff due to high demand for healthcare, these technologies come in handy in hospital 

settings.  

According to Frazier et al. (2019), when the system application includes advanced technologies 

like robotics in nursing, it is clear that understaffing remains a significant issue in healthcare 

practice today, given that nurses make up 45% of all healthcare workers. Therefore, the use and 

implementation of intricate technologies as comprehensive healthcare systems, such as medical 

robots, are gaining increasing significance. The utilization of robots in healthcare has the potential 

to improve patient outcomes by using advanced technologies. 



 

 

 

 

Robots have already exhibited their capacity to optimize nursing operations by assuming repetitive 

and time-consuming responsibilities, such as dispensing medication and monitoring patients. 

Robots, being immune to weariness, can operate continuously without getting tired. This allows 

them to regularly attend to crucial parts of patient care, minimizing the chances of errors and 

oversights (Kosa et al., 2023). Furthermore, robots equipped with artificial intelligence (AI) 

algorithms have the capability to evaluate extensive quantities of patient data in real-time, offering 

healthcare providers with useful insights regarding patient health trends and potential hazards.  

Moreover, the use of robots into nursing operations has the capability to enhance patient outcomes 

by improving the accuracy and precision of care delivery. Robots can be utilized in tasks that 

demand exceptional accuracy, such as surgical procedures or administering medication. Robots 

can enhance treatment outcomes and decrease complication rates by reducing human error and 

variability. In addition, robots that are outfitted with sensors and monitoring capabilities have the 

ability to detect tiny changes in a patient's state. This enables early intervention and the ability to 

make individualized adjustments to their care.  

1. Robots in Nursing 

With an anticipated 703 million people worldwide aged 65 and up, the need for care for the elderly 

has grown in recent years (Tanioka et al., 2021). Because of this, there is a window of opportunity 

for the creation of healthcare robots that can perform both complex and routine jobs in hospitals, 

thanks to the integration of artificial super intelligence (ASI). Following the definition of the 

International Organization for Standardization 8373, robots in nursing are "systems of mechanical, 

electrical, and control mechanisms used by trained operators in a professional health care setting 

that perform tasks in direct interaction with patients, nurses, doctors, and other health care 

professionals and which can modify their behavior based on what they sense in their environment." 

This definition was provided by von Gerich et al. (2022) in order to provide efficient and accurate 

care for patients, especially elderly patients.  



 

 

 

A similar finding by Christoforou et al. (Christoforou et al., 2020) suggests that nursing robots can 

supplement human healthcare providers in healthcare settings such as hospitals, nursing homes, 

and other environments where people are receiving care. The use of robots in nursing has several 

potential applications, including the alleviation of physical and logistical burdens, the promotion 

of social engagement among the elderly, and the execution of mundane but necessary activities 

like taking vital signs. Electronic health record systems, for example, can ease the recording of a 

patient's healthcare history to guarantee continuity of care (Anghel et al., 2020). Robotic 

technology can also be connected with other hospital technologies. As a result of the potential 

improvement in care time, this assistive robotic technology can encourage conversation between 

patients and nurses.  

The needs of healthcare in today's technologically advanced society increase the need of 

incorporating technology advances. As highlighted in Locsin's theory, where technology, caring, 

and nursing have become intertwined, coexisting as conceptual models of humanizing care, the 

preference for a reimagined landscape entirely dictated by a humanizing care environment 

(Soriano et al., 2022).  

Robotics involves the design and control of machines that have the ability to carry out physical 

tasks independently or with minimal human intervention. Usually, robots carry out jobs that are 

either extremely repetitious or too hazardous for humans to execute safely. Mechanical robots 

employ sensors, actuators, and data processing to engage with the tangible environment.  

Integrating robotics into nursing is an effort to lessen the burden on nurses while simultaneously 

improving the standard of care they provide. Patients can benefit from the robot's ability to treat 

or maintain their healthcare demands, as well as enhance their quality of life and physical 

functions. The area of robotics in nursing is multidisciplinary, and its focus is on the ethics, 

methods, and technology of creating and utilizing robots to assist and work alongside nurses. 

Robotics in Nursing is an interdisciplinary field that investigates the ethics, methods, and 

technology of creating healthcare robots that assist and operate in tandem with existing medical 

professionals.  



 

 

 

Robots outfitted with sophisticated sensors and AI algorithms can enhance the accuracy and 

precision of providing care. These automated systems have the ability to gather and analyze large 

quantities of patient data in real-time (Khang, 2024), offering significant insights into patterns in 

patient health, vital signs, and elements that may pose a risk. Robots can enhance medical 

outcomes by promptly identifying slight changes in patient condition and enabling quick 

intervention and individualized adjustments to care.  

2. Types of Medical Robots 

The incorporation of robotics technology is bringing about a significant transformation in the 

contemporary healthcare environment, encompassing patient care, clinical workflows, and the 

overall healthcare encounter. Diverse types of robotics are assuming progressively substantial 

roles in rehabilitation centers, operating rooms, and other settings to augment the capabilities of 

healthcare professionals, enhance treatment outcomes, and improve patients' quality of life.  

 Surgical Robots 

Surgical robots are an innovative breakthrough in medical technology, completely transforming 

the area of surgery by providing unparalleled accuracy, agility, and visualization. These robots are 

intricately designed to aid surgeons in doing minimally invasive treatments with the highest level 

of precision and effectiveness. Surgical robots consist of robotic arms that are outfitted with 

specialized equipment and high-definition cameras (Baddam, 2019). These arms enable surgeons 

to conduct precise and complex maneuvers through small incisions, providing them with improved 

control and visibility. Surgeons control surgical robots from a console within the operating room, 

using hand and foot controls to move the robotic arms with exceptional accuracy. Surgical robots 

offer an easy interface and immersive 3D imagery, allowing surgeons to navigate intricate 

anatomical structures and conduct precise treatments while minimizing damage to nearby tissues. 

medical robots, like the da Vinci Surgical System, have been extensively utilized in several 

medical fields, such as urology, gynecology, and general surgery. This widespread adoption 

showcases their versatility and efficacy in enhancing patient outcomes.  



 

 

 

 Service Robots 

Service robots are crucial in improving operational efficiency and service delivery in various 

industries, including healthcare. These adaptable robots are specifically engineered to carry out a 

wide range of duties in order to aid individuals or optimize operations in healthcare institutions. 

Service robots, such as autonomous delivery robots and disinfection robots, enhance efficiency 

and reduce the need for manual labor by bringing medications, supplies, and sterilizing patient 

rooms and common spaces. Service robots effortlessly navigate inside spaces, utilizing state-of-

the-art sensors, navigation systems, and human-machine interfaces (Holland et al., 2021). They 

adeptly avoid obstacles and seamlessly adjust to changing surroundings. Their capacity to operate 

independently and carry out repetitive duties with accuracy makes them extremely beneficial in 

healthcare environments, where efficiency and cleanliness are of utmost importance. Service 

robots not only reduce the burden on healthcare professionals but also improve the entire patient 

experience by ensuring prompt and precise service delivery.  

 Exoskeleton Robots 

Exoskeleton robots combine engineering and healthcare to provide mobility aid and rehabilitation 

help to those with mobility disabilities. These wearable devices comprise exoskeletons that are 

worn externally on the user's body, usually on the legs or arms, in order to enhance strength and 

aid in mobility. Exoskeleton robots, equipped with motors, actuators, and sensors, offer precise 

help in actions like walking, standing, and lifting. They empower patients with spinal cord injuries, 

stroke, or musculoskeletal diseases to restore their independence and mobility. Exoskeleton robots 

have a design that may be customized to fit and adjust to the individual needs and anatomical 

peculiarities of users. Exoskeleton robots enhance the rehabilitation process and improve the 

functional outcomes for individuals with weaker or paralyzed limbs. By offering powered support, 

these robots ultimately enhance the quality of life for those with mobility constraints (Esquenazi 

et al., 2017).  

 



 

 

 

 Rehabilitation Robots 

Rehabilitation robots play a crucial role in aiding the healing of individuals who are recuperating 

from accidents, surgeries, or neurological problems. These customized robots aid patients in 

carrying out specific exercises and activities designed to enhance muscle strength, range of motion, 

and coordination (Van der Loos et al., 2016). Rehabilitation robots offer customized assistance to 

help patients achieve their specific rehabilitation objectives, whether it is repetitive exercises to 

restore upper limb function or gait training to regain the ability to walk. Rehabilitation robots 

provide feedback mechanisms and progress monitoring capabilities that provide real-time 

guidance and performance data. These features help optimize therapy sessions and evaluate patient 

development over time. These robots enable patients to actively engage in their rehabilitation 

process and make significant functional progress by offering a well-organized and interactive 

platform.  

 Social Robots 

According to (Breazeal et al., 2016), social robots represent the convergence of robotics and human 

contact, providing companionship, emotional assistance, and social connection to humans in 

different contexts, such as healthcare facilities. These robots are programmed to imitate human-

like actions, expressions, and communication patterns in order to establish meaningful connections 

with users. Social robots have a crucial role in treating social isolation and boosting well-being by 

delivering companionship to elderly patients in long-term care facilities and providing interactive 

treatment sessions to youngsters with autism spectrum disorder. Social robots utilize speech 

recognition, natural language processing, and emotional expression features to interact with 

humans through discussions, activities, and games. This interaction aims to evoke positive 

emotional reactions and improve overall mood and morale. Social robots enhance the creation of 

a friendly and inclusive environment in healthcare settings by utilizing the natural human 

inclination for social interaction. In these situations, empathy, compassion, and companionship are 

crucial elements of comprehensive care.  

 



 

 

 

3. Role of Robots in Streamlining Nurses' Routine Tasks 

Robots have the capability to mechanize the procedure of dispensing and administering 

medication, guaranteeing precise dosages and diminishing the likelihood of mistakes. Automated 

medication dispensing systems, such as robotic medication carts or pharmacy robots, store, 

dispense, and distribute drugs to nursing units, thereby reducing the requirement for nurses to 

manually count and prepare pills. In addition, robotic systems that are equipped with barcode 

scanning technology are able to verify medicine orders, check for drug interactions, and document 

administration. This improves medication safety and ensures adherence to protocols (Leung et al., 

2015).  

Robotic systems, connected with advanced sensors and monitoring devices, have the capability to 

constantly monitor essential physiological indicators of patients, including heart rate, blood 

pressure, and oxygen saturation (Angelov et al., 2019). This enables the nursing staff to receive 

up-to-the-minute data in real-time. Automated monitoring systems, either installed in patient 

rooms or worn as wearable devices by patients, communicate vital sign data to nursing stations or 

electronic health records (EHRs). This enables nurses to effectively monitor trends, identify 

problems, and take immediate action if necessary. Robots enhance patient care by automating the 

monitoring of vital signs, allowing for early detection of any changes in the patient's condition. 

This enables prompt action, leading to improved patient outcomes and increased safety (Awad et 

al., 2021).  

According to (Holland et al., 2021), Robots aid nurses in the collecting and transportation of 

specimens, guaranteeing accurate handling and prompt delivery of samples to laboratory facilities. 

Automated specimen collection systems have the capability to gather blood, urine, or other 

samples from patients with very little need for physical involvement. This helps decrease the 

chances of contamination and mistakes. In addition, robotic transport devices independently 

navigate hospital corridors, transporting specimens to laboratory departments for analysis. Robots  

 



 

 

 

improve efficiency, accuracy, and traceability in laboratory operations by automating specimen 

collecting and transport. This eventually speeds up diagnostic processes and treatment decisions.  

4. Benefits of Using Robots in Nursing Operations 

The integration of robots into nursing operations offers a myriad of benefits that can significantly 

enhance the efficiency, accuracy, and quality of patient care. By leveraging robotic technology, 

healthcare organizations can streamline workflows, improve clinical outcomes, and optimize 

resource utilization. Here are several significant advantages of utilizing robots in nursing 

operations: 

 Efficiency and Time Savings 

Robots used in nursing operations enhance efficiency by streamlining workflows and optimizing 

job management, allowing nursing personnel to devote their time and expertise more effectively. 

Robots streamline the execution of repetitive operations like giving medication, collecting 

specimens, and entering data. This relieves nurses of administrative duties and enables them to 

prioritize providing excellent, patient-focused care. By automating monotonous and time-

consuming duties, robots allow nursing personnel to focus on complicated clinical assessments, 

care coordination, and patient education. This ultimately improves the efficiency and efficacy of 

nursing operations.  

 Precision and Accuracy 

Robotic technology demonstrates exceptional proficiency in performing tasks with a degree of 

precision and accuracy that exceeds the capabilities of humans. Robots play a crucial role in 

reducing errors and inconsistencies in nursing operations, namely in jobs like administering 

medication, performing surgical procedures, and collecting data (Javaid et al., 2022). Robots, by 

virtue of their capacity to adhere to pre-programmed protocols and algorithms, guarantee 

consistency and adherence to optimal procedures, hence minimizing the likelihood of drug errors,  



 

 

 

surgical problems, and data inaccuracies. Robots have a vital role in improving patient safety, 

results, and satisfaction by increasing the precision of nursing operations.  

 Availability 

Robots, unlike human healthcare personnel, function without interruption and are accessible 24/7 

to assist with nursing operations. The continuous availability guarantees prompt responses to 

patient requirements, swift intervention in critical situations, and ongoing monitoring of patient 

statuses (Holland et al., 2021). Robots play a crucial role in critical care settings like intensive care 

units (ICUs) by providing indispensable assistance through continuous monitoring of vital signs, 

notifying nursing personnel of any changes in patient condition, and enabling prompt intervention. 

By augmenting human resources with robotic aid, healthcare institutions may guarantee thorough 

and uninterrupted delivery of patient care.  

 Enhanced Data Collection and Analysis 

Nursing operations benefit from the use of robots that include sensors and data processing 

capabilities, since they enable sophisticated data collecting, analysis, and interpretation. These 

robots gather up-to-the-minute data on vital signs, test findings, and patient patterns, offering 

useful insights to healthcare personnel. Robots can utilize artificial intelligence (AI) and machine 

learning algorithms to detect trends, forecast results, and aid in clinical decision-making. In 

addition, robots facilitate the remote surveillance of patients, enabling nursing personnel to 

remotely access and evaluate patient data from any location. This improves the coordination and 

continuity of treatment across different healthcare environments.  

 Infection Control and Safety 

According to (Khanna & Srivastava, 2022), Robots that have disinfection capabilities help to 

uphold a hygienic and secure healthcare environment, hence minimizing the likelihood of 

healthcare-associated infections (HAIs). Disinfection robots employ ultraviolet (UV) light or  



 

 

 

alternative techniques to sanitize surfaces, equipment, and patient rooms, therefore eradicating 

microorganisms and reducing the transmission of infectious diseases. Robots play a role in 

increasing patient safety and reducing healthcare expenses related to healthcare-associated 

infections (HAIs) by enhancing infection control methods. In addition, robots decrease the 

likelihood of healthcare professionals being exposed to infectious organisms, hence improving 

workplace safety and decreasing absenteeism. 

5. Challenges Associated with Integrating Robots into Nursing Practice 

The incorporation of robots into nursing practice poses several obstacles and constraints that 

require careful recognition and resolution to guarantee effective deployment and utilization. These 

issues arise from a range of variables, encompassing technical limitations, ethical deliberations, 

and organizational obstacles. Below are several significant obstacles and constraints related to the 

use of robots into nursing practice:  

 Cost 

A major obstacle in incorporating robots into nursing practice is the substantial initial cost needed 

to acquire, implement, and sustain robotic equipment. For several healthcare institutions, 

particularly smaller facilities with limited financial resources, the expense of obtaining and 

integrating robotic technology, which encompasses hardware, software, training, and support 

services, can be too high and act as a barrier (Lawrie et al., 2022). 

 Training and Education 

Another obstacle lies in the requirement for nursing staff to undergo specialized training and 

education in order to proficiently operate and engage with robotic devices. Nurses may need 

supplementary instruction to acquaint themselves with the features, functioning, and resolution of 

issues related to robotic equipment. It is crucial to ensure that nurses possess the requisite skills  

 



 

 

 

and abilities to effectively collaborate with robots, as this is vital for maximizing their use and 

reducing errors. 

 Acceptance and Trust 

Establishing trust and fostering acceptance among nursing staff, patients, and caregivers is crucial 

for the effective incorporation of robots into nursing practice. The reluctance to embrace change 

and the doubt regarding the dependability and security of robotic technology could impede its 

adoption and acceptance. Transparent communication, education, and demonstration of the 

advantages of robot-assisted care are crucial for cultivating trust and assurance in robotic systems 

(Turja, 2019). 

 Maintenance and Technical Support 

Ensuring the dependable functioning and upkeep of robotic systems is essential for their efficient 

use in nursing practice. Healthcare businesses should implement comprehensive maintenance 

policies, which involve frequent inspections, software upgrades, and repairs, in order to reduce 

downtime and prevent problems. Furthermore, having prompt access to technical support and 

troubleshooting tools is crucial for dealing with issues and resolving problems that may arise 

during robot-assisted tasks.  

 Workflow Integration 

Incorporating robots into current nursing processes can be difficult, especially in settings with 

established routines and protocols. Modifications or adaptations to nursing workflows may be 

necessary to enable the integration of robotic technologies, which could result in disruptions and 

opposition from staff. Efficient integration necessitates meticulous strategizing, cooperation, and 

correspondence among nursing personnel, administration, and other interested parties. 

 



 

 

 

Conclusion  

The incorporation of robots into nursing practice signifies a profound change in the provision of 

healthcare, providing numerous advantages and possibilities for improving patient care. Robots 

are crucial in optimizing everyday operations, enhancing efficiency, and enhancing the abilities of 

nursing staff, from administering medication to providing environmental services. Robots reduce 

the likelihood of mistakes, improve precision, and ensure patient safety by automating tasks. As a 

result, patients benefit from improved results and experiences. 

Furthermore, robots assist nursing personnel by decreasing their burden, minimizing the likelihood 

of caregiver fatigue and harm, and allowing them to concentrate on providing empathetic and 

tailored care to patients. Robots enhance workflow efficiency by simplifying documentation, 

monitoring crucial indicators, and aiding in movement, enabling nurses to deploy their time and 

skills more efficiently. In addition, robots improve infection control measures, foster 

environmental hygiene, and contribute to a safer healthcare setting for both patients and healthcare 

professionals.  

The rapid progress and development of robotic technology holds immense potential for 

transforming nursing practice and revolutionizing the delivery of healthcare. Effective utilization 

of robots in nursing and optimizing their influence on patient care necessitate collaborative 

endeavors among nursing practitioners, technologists, policymakers, and other stakeholders. 

Healthcare organizations may enhance the quality of nursing practice and reshape the future of 

healthcare by embracing innovation, promoting interdisciplinary collaboration, and overcoming 

hurdles and constraints through the utilization of robotic technology.  
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