	Synthesis
	Categories
	Findings
	       Sources
	Authors

	Documented nurses' experiences of the use of robots in nursing practice
	1a. Support / Therapeutic tool
	1a1. Most nurses want the automated dispensing system
	…Using the device saved nurses working time and made their work easier, and most nurses (96.7%) said that they wanted to continue using the device (p.9)
	Kangasniemi et al. (2019)

	
	
	1a2. Better than a soft toy
	… due to the movements and sounds produced, participants pointed out that it looks ‘like a real thing for them’ and far better that a soft toy or a doll that is not ‘life-like’(pg.90)
	Scerri et al. (2021)

	
	
	1a3. Support with moving, cleaning, retrieving, and bathing
	Nurses felt that the four top tasks that the robot could perform were moving patients, cleaning, retrieving or moving objects, and bathing. (p.11)
	Kangasniemi et al. (2019)

	
	
	1a4. Robots assist in practical tasks
	Health and social care workers identified many practical tasks that robots could help with, such as lifting, helping a user stand up from a sitting position, helping with dressing, picking up things, escorting, and giving directions…(p.14)
	Papadopoulos et al. (2018)

	
	
	1a5.Robots as pacifiers
	Authors divided caregivers’ perceptions into two categories; those that perceived pet robots as ‘pacifiers’ (by calming and reassuring the residents) or as ‘activators’ acting as a stimulus to initiate discussion, increase alertness, and promote social interaction (pg.86)
	Scerri et al. (2021)

	
	
	1a6. An alternative to actual pets
	…a few professionals thought that animal-like robots could be a much better alternative to having actual pets in the healthcare setting (p.14)
	Papadopoulos et al. (2018)

	
	
	1a7. 24-hour availability
	..They especially viewed as major advantage the 24-hour availability that a robot could potentially offer to patients and staff (p.14)
	Papadopoulos et al. (2018)

	
	
	1a8. Tool to initiate social connectedness
	… Pet robots were also used therapeutically as a tool to initiate social connectedness and to evoke old memories (pg.90)
	Scerri et al. (2021)

	
	
	1a9. Tool for social interaction
	Robots were considered to have the potential to encourage social interaction between residents, to facilitate group activities, to be used as therapeutic tools(p.14)
	Papadopoulos et al. (2018)

	
	1b. Interpersonal relationship
	1b1. Missing out on social connection
	… They were also concerned about the more socially isolated older people and about the possibility that they would miss out on social connection if the caregiver was a robot rather than a human.(p.13)
	Papadopoulos et al. (2018)

	
	
	1b2. Promote social interaction
	Authors divided caregivers’ perceptions into two categories; those that perceived pet robots as ‘pacifiers’ (by calming and reassuring the residents) or as ‘activators’ acting as a stimulus to initiate discussion, increase alertness, and promote social interaction (Scerri et al, pg.86)

Robots were considered to have the potential to encourage social interaction between residents, to facilitate group activities, to be used as therapeutic tools(Papadopoulos et al, p.14)
	Scerri et al. (2021); Papadopoulos et al. (2018)

	
	
	1b3. Initiate discussion
	Authors divided caregivers’ perceptions into two categories; those that perceived pet robots as ‘pacifiers’ (by calming and reassuring the residents) or as ‘activators’ acting as a stimulus to initiate discussion, increase alertness, and promote social interaction (pg.86)
	Scerri et al. (2021)

	
	
	1b4. Reduce loneliness
	Most caregivers expressed their views on how these robots helped in reducing loneliness by enabling connections between residents, between residents and staff, and between residents and their family members. (pg.90)
	Scerri et al. (2021)

	
	
	1b5. Strengthen interpersonal relationship 
	..Formal caregivers felt the presence of pet robots strengthened interpersonal relationships and contributed to seeing the person behind the condition (pg.90)
	Scerri et al. (2021)

	
	
	1b6. Robots cannot replace humans
	… several  caregivers  pointed  out  that robots could never replace the human presence especially their family members…(pg.92)
	Scerri et al. (2021)

	
	1c. Work environment
	1c1. Positive views towards the use of robots in the workplace
	…health professionals and managers had positive views towards the use of robots or for having a robot in their clinical area (Papadopoulos et al, p.13)

The caregivers’ experience of using pet robots was generally positive although it was not originally the case, with several caregivers having initial prejudice against its purchase…(Scerri et al, pg.92)
	Papadopoulos et al. (2018); Scerri et al. (2021)

	
	
	1c2. Too busy to use
	HCPs expressed concerns about time needed to join training as they already had heavy workloads (Wong et al., p10)

Apart from staffing concerns, caregivers identified other organizational factors that could influence their routine use, such as being ‘too busy’ and ‘in a hurry (Scerri et al., pg.93)
	Scerri et al. (2021); Wong et al. (2024)

	
	
	1c3. Robots made the job interesting
	…but  a few said PARO made their job interesting since it affected their residents in a  positive way…
	Papadopoulos et al. (2018)

	
	
	1c4. Sound issues
	Of particular concern was the auditory feedback made by PARO that was perceived by some caregivers as distressing for residents (Scerri et al, pg.92)
	Scerri et al. (2021)

	
	
	1c5. No time to use
	Most staff members reported that the robot (PARO) did not affect their jobs because they did not have time to use it…
	Papadopoulos et al. (2018)

	
	
	1c6. Mixed feelings about sharing the workplace
	…it was reported that staff expressed mixed feelings about sharing their work space with a robot. (p.15)
	Papadopoulos et al. (2018)

	
	
	1c7. An alternative to actual pets
	…a few professionals thought that animal-like robots could be a much better alternative to having actual pets in the healthcare setting (p.14)
	Papadopoulos et al. (2018)

	
	
	1c8. Preference for safety and infection control
	Infection control and safety were identified as major issues and it was regarded imperative for the robot to comply with current health and safety guidelines. In line with this perspective, they expressed a preference for a robot which is easy to clean, be compliant to hygiene rules and not pose any injury risk for patients and staff (Papadopoulos et al., p.14)

HCPs believed that AI-enabled robots might negatively impact residents e.g higher risk of falling, hygiene hazards, for instance robots not being adequately sterilised and potential spread of germs… (Wong et al., p10)
	Papadopoulos et al. (2018); Wong et al. (2024)

	
	
	1c9. Increased workload
	HCPs expressed concerns that using robots increased their workloads such as teaching and assisting residents to use the robots, cleaning and
charging the robots, and handling technical glitches… and that the use of robots might interrupt their established workflow (Wong et al., p10 and 11)

HCPs also expressed concerns about time needed to join training as they already had heavy workloads (Wong et al., p10)


	Wong et al. (2024)

	
	1d. Beneficial but with limitations
	1d1. Robots can never replace humans
	… several  caregivers  pointed  out  that robots could never replace the human presence especially their family members…(pg.92)
	Scerri et al. (2021)

	
	
	1d2. Nurses were wary to use robots for drug administration, assessing patients, blood work or feeding 
	…The 18 nurses felt that the four top tasks that the robot could perform were moving patients, cleaning, retrieving or moving objects, and bathing. However, they were wary of using the robot for administering medicine, assessing patients, blood work, and feeding patients (p.11)
	Kangasniemi et al. (2019)

	
	
	1d3. Robots are not for everybody
	While  identifying  several  therapeutic  benefits,  some  formal caregivers acknowledged that pet robots are ‘not for everybody’..(pg.90)
	Scerri et al. (2021)

	
	
	1d4. Noise
	…Of particular concern was the auditory feedback made by PARO that was perceived by some caregivers as distressing for residents (pg.92)
	Scerri et al. (2021)

	
	
	1d5. Caregivers hesitate
	… professional caregivers were hesitant about using the robot because they were concerned that the older person should have enough time to get used to the new type of caregiver, and that if the older person has limited experience with technology, they might need help with understanding how to use the robot (Papadopoulos et al., p.13)

HCPs hesitated as they feared making mistakes because of lack of knowledge and skills using it; they also reported not being fully equipped to operate and maintain robot  (Wong et al., p10)

HCPs hesitated to use a robot because its size was too small for residents with eye sight impairments to see, its voice was too soft for residents with hearing impairments to hear instructions and residents with cognitive impairment could not follow its demonstration (Wong et al., p13)
	Papadopoulos et al. (2018); Wong et al. (2024)

	
	
	1d6. Residents treated like children
	… formal caregivers expressed ethical dilemmas that some residents were being treated like children when using pet robots and found it hard to understand whether residents with severe dementia wanted the pet robot or not (pg.92)
	Scerri et al. (2021)

	
	
	1d7. Only for pet lovers
	Affinity towards animals, especially for pets like dogs and cats, was an important consideration influencing their (robots’ users) response (pg.92)
	Scerri et al. (2021)

	
	
	1d8. How reliable are robots
	… Reliability was especially mentioned as an issue by health and social care workers who interacted with and often experienced problems with the technology (p.13)
	Papadopoulos et al. (2018)

	
	
	1d9. Fear of privacy breaches
	…for example some participants expressed fears about privacy breaches resulting from disclosure of information about the user (p.14)
	Papadopoulos et al. (2018)

	Perceived Benefits of Using Robot in Nursing Practice
	2a. Provision of care
	 2a1. Personal hygiene
	In the LTC sector, there is evidence that robotic devices have been used to assist nurses in meeting residents’ hygiene and care needs (e.g, toileting, lifting/transferring, and meal delivery),demonstrating the potential for these tools to reduce nursing workload in this clinical setting….(Buchanan et al, p.5)

… robots for patients' daily hygiene, and robots to replace the assistance provided by nurses and help nurses manage physical tasks like turning patients (Kangasniemi et al, p.10)

The most desired capability of care robot was to assist with physically demanding tasks e.g ADLs (bathing, toileting, feeding) and transferring or lifting patients… (Trainum et al, p. 6)
	Buchanan et al. (2020); Kangasniemi et al. (2019);Trainum et al.(2024)

	
	
	2a2. Physical assistance
	The main function of these non-social assistive robots is physical assistance. They include simple service robots like robotic vacuum cleaners, but also robots for mobility enhancement such as robotic arms, robotic walkers or exoskeletons and autonomous transportation robots or robotic beds… (p.11)

The most desired capability of care robot was to assist with physically demanding tasks e.g ADLs (bathing, toileting, feeding) and transferring or lifting patients… (Trainum et al, p. 6)
	Huter et al. (2020);Trainum et al.(2024)

	
	
	2a3. Helps with the non-clinical, more tedious task
	… there was a good predisposition for pairing assistive and social robots with nurses, especially in relation to the more tedious, nonclinical tasks, which respondents saw as easily achievable by robots.(p.7)
	Gibelli et al. (2021)

	
	
	2a4. Reduced force to lift patients
	A user study on a robotic patient lifter showed that the force needed to handle the lifter could be significantly reduced compared to a standard hoist…(p.12)
	Huter et al. (2020)

	
	
	2a5. For practical task like lifting, positioning, giving directions, escorting
	Health and social care workers identified many practical tasks that robots could help with, such as lifting, helping a user stand up from a sitting position, helping with dressing, picking up things, escorting, and giving directions… (p.14)
	Papadopoulos et al. (2018)

	
	
	2a6. Navigate to desired rooms
	…Humanoids are also capable of successfully performing this job; they can receive alarms, navigate to desired rooms in nursing homes, and send images and voice messages (p.4)
	Maalouf et al. (2018)

	
	
	2a7. Intelligent reminders for ADLs
	Monitoring robotic systems can provide intelligent reminders for daily activities in addition to data collection and surveillance (p.4)
	Maalouf et al. (2018)

	
	
	2a8. Entertain patients      
	…pet robots were used in conjunction with other psychosocial interventions such as music therapy to entertain the residents by creating a joyful and relaxing environment and reducing stressful situations (p.90)
	Scerri et al. (2021)

	
	2b. Saves time
	2b1. 24 hours availability
	..They especially viewed as a major advantage the 24-hour availability that a robot could potentially offer to patients and staff (p.14)
	Papadopoulos et al. (2018)

	
	
	2b2. Prevents nurses from continuously checking on patients
	Monitoring robots can be used to relieve nurses from having to continuously check on patients and record their vital signs
	Maalouf et al. (2018)

	
	
	2b3. Time to know patients’ preferences 
	Multiple articles predicted that by using robots to assist with some care activities, nurses may have more time to spend in getting to know their patients’ preferences…(p4)
	Buchanan et al. (2020)

	
	
	2b4. Reduction in the length of consultation
	In one quasi-experimental study, a social service robot (Cafero) provided assistance by measuring patients’ vital signs prior to personal consultations in a hospital, leading to significant reductions in consultation length..(p.12)
	Huter et al. (2020)

	
	
	2b5. Saves nurses’ working time
	…Using the device saved nurses working time and made their work easier, and most nurses (96.7%) said that they wanted to continue using the device (Kangasniemi et al, p.9)
	Kangasniemi et al. (2019); Tan et al. (2021)

	
	
	2b6. Reduce operating time
	…For example, robots have been reported to support surgical performance targets, by reducing the lengths of operations, providing greater accuracy, and decreasing patients' risk than have traditional surgery that was performed by humans (p. 12)
	Kangasniemi et al. (2019)

	
	2c. Stronger relationships
	2c1. Audio and visual feedback
	…Telepresence robots could help caregivers in this task by providing audio and visual feedback to the caregiver (p.4)
	Maalouf et al. (2018)

	
	
	2c2. Build stronger therapeutic relationships 
	Multiple articles predicted that by using robots to assist with some care activities, nurses may have more time to spend in getting to know their patients’ preferences, responding to their needs and building stronger therapeutic relationships (p.4)
	Buchanan et al. (2020)

	
	
	2c3. Joyful and relaxing environment
	…pet robots were used in conjunction with other psychosocial interventions such as music therapy to entertain the residents by creating a joyful and relaxing environment and reduce stressful situations (p.90)
	Scerri et al. (2021)

	
	
	2c4. Use of robot facilitates conversation and rapport
	..and to facilitate conversation and rapport, conduct interviews and deliver patient education (p.4)
	Buchanan et al. (2020)

	
	
	2c5. Reduce stressful work situations
	…pet robots were used in conjunction with other psychosocial interventions such as music therapy to entertain the residents by creating a joyful and relaxing environment and reduce stressful situations (p.90)
	Scerri et al. (2021)

	
	
	2c6. Gaining deeper understanding of the patients
	In addition, several articles discussed how health professionals, including nurses, have used SARs to gain a deeper understanding of their patients (p.4)
	Buchanan et al. (2020)

	
	2d. Data collection
	2d1. Collection of demographic / health related information
	A few articles reported that robotic devices and other AIHTs can be used to collect demographic and health-related information, including patient histories, allowing nurses more time for patient care (p.5)
	Buchanan et al. (2020)

	
	
	2d2. Data collection and surveillance
	Monitoring robotic systems can provide intelligent reminders for daily activities in addition to data collection and surveillance (p.4)
	Maalouf et al (2018)

	
	2e. Reduction of nurses’ workload
	2e1. Potential to reduce nurses’ workload
	…it is presumed that AIHTs have the potential to decrease nurses’ physical and cognitive workload (Buchanan et al, p.5)

Studies that have discussed this issue tend to favour the view that care robots ought to be deployed as assistants to the nursing care staff to ease their care burden and free up more time for them to perform more specialised and personalised caregiving tasks, rather than replacing them to assume the role of companionship and many other nursing assistive tasks directly…(Tan et al, pg.9)

Nursing staff described their ideal robot as one that could assist in with their high workload…(Trainum et al, p 6)
	Buchanan et al. (2020); Tan et al. (2021);Trainum et al.(2024)

	
	
	2e2. Relief nurses from continuously checking on patients
	Monitoring robots can be used to relieve nurses from having to continuously check on patients and record their vital signs (p.4)
	Maalouf et al. (2018)

	
	
	2e3. Helps with the non-clinical, more tedious task
	… there was a good predisposition for pairing assistive and social robots with nurses, especially in relation to the more tedious, nonclinical tasks, which respondents saw as easily achievable by robots (p.7)
	Gibelli et al. (2021)

	
	
	2e4. Send images and voice messages
	Humanoids are also capable of successfully performing this job; they can receive alarms, navigate to desired rooms in nursing homes, and send images and voice messages (p.4)
	Maalouf et al. (2018)

	
	
	2e5. Record/monitor vital signs
	Monitoring robots can be used to relieve nurses from having to continuously check on patients and record their vital signs (Maalouf et al, p.4)
Devices were also used by nurses to collect vital signs and monitor patients, and the outcomes were reported or measured in relation to working time and workload (Kangasniemi et al, p.10)
… they identified that robots could be useful in monitoring vital signs…(Papadopoulos et al, p.14)
	Maalouf et al. (2018); Kangasniemi et al. (2019);Papadopolous et al. (2018)

	
	
	2e6. Assist with measuring vital signs
	… In one quasi-experimental study, a social service robot (Cafero) provided assistance by measuring patients’ vital signs…(p.12)
	Huter et al. (2020)

	
	
	2e7. Makes nurses’ work easier
	The implementation of an automated dispensing system reduced overall medication errors, save the nurses’ working time and made their work easier (p.9)
	Kangasniemi et al. (2019)

	
	
	2e8. Relieves nurses of physical strain
	The powered mover reduces by half the manpower required to push the hospital bed, thus relieving nurses from the physical strain (p.4)
	Maalouf et al. (2018)

	
	
	2e9. Increase job satisfaction 
	… minimizing nursing workloads, and the physical demands nurses face, robots or automated devices can increase job satisfaction among nurses and can improve the quality of patient care (p.11)
	Kangasniemi et al. (2019)

	
	
	2e10. Solution to bed moving problem
	…-temporary solution to the bed-moving problem could be the use of powered robotic bed movers, which could enhance manoeuvrability in hospital environments (p.4)
	Maalouf et al. (2018)

	
	
	2e11. Raising alarm in emergencies
	Monitoring vital signs, acting as a communication agent with the family and reminding the patients about their medications were the three most preferable functions of the robot according to patients and professionals, along with raising alarms and providing social interactions (Papadopoulos et al., p.14)

…They also desire a robot that could assist with monitoring patients and alerting staff when patients are in danger, physical therapy or mobility exercises and medication administration and reminders (Trainum et al., p 6)
	Papadopoulos et al. (2018); Trainum et al. (2024)

	
	2f. Error reduction
	2f1. Powered mover reduces manpower by half
	The powered mover reduces by half the manpower required to push the hospital bed, thus relieving nurses from the physical strain (p.4)
	Maalouf et al. (2018)

	
	
	2f2. Reduce medication errors
	The implementation of an automated dispensing system reduced overall medication errors, save the nurses’ working time and made their work easier (p.9)
	Kangasniemi et al. (2019)

	
	
	2f3. Provides greater accuracy in surgery
	… multimodal robotic scrub nurses, who assisted surgeons by passing and retrieving surgical instruments during simple procedures, they found that the robots recognized 95.96% of the 1000 instructions that were recorded. The robot also showed 100% accuracy when picking up instruments and 92.38% accuracy for placing instruments down accurately after use.(p.11)
	Kangasniemi et al. (2019)

	
	2g. Provision of safe and quality care
	2g1. Improves quality of care
	… minimizing nursing workloads, and the physical demands nurses face, with robots or automated devices can increase job satisfaction among nurses and can improve the quality of patient care (p.11)
	Kangasniemi et al. (2019)

	
	
	2g2. Intelligent reminders
	Monitoring robotic systems can provide intelligent reminders for daily activities in addition to data collection and surveillance (Maalouf et al, p.4)

Robots were also identified as being able to provide practical help, for example by raising the alarm in an emergency, reminding the user to take their medicine, perform other health related activities…(Papadopoulos et al, p.14)

…Nursing staff also desire a robot that could assist with monitoring patients and alerting staff when patients are in danger, physical therapy or mobility exercises and medication administration and reminders…(Trainum et al., p.6)
	Maalouf et al. (2018); Papadopoulos et al. (2018); Trainum et al. (2024)

	
	
	2g3. Decrease patients risk in surgery
	…For example, robots have been reported to support surgical performance targets, by reducing the lengths of operations, providing greater accuracy, and decreasing patients' risk than have traditional surgery that was performed by humans (p.12)
	Kangasniemi et al. (2019)

	
	
	2g4. Detect and process physiological parameters
	Monitoring robots can be used as home service robots; one example is the Home Nursing Robot (HNR), which detects and processes six physiological parameters (electrocardiograph, saturation, blood pressure, pulse, respiration, and body temperature…(p.4)
	Maalouf et al. (2018)

	
	
	2g5. Reduce the risk of falls
	Pet robots were found to be particularly useful in reducing agitation  and  restlessness  and  associated  behavioural  symptoms such as wandering (thereby reducing risk of falls), repetitive behaviours…(pg.86)
	Scerri et al. (2021)

	
	
	2g6. Tool for social interaction
	Robots were considered to have the potential to encourage social interaction between residents, to facilitate group activities, to be used as therapeutic tools(p.14)
	Papadopoulos et al. (2018)

	
	
	2g7. Reminder to take medications
	Monitoring vital signs, acting as a communication agent with the family and reminding the patients about their medications were the three most preferable functions of the robot according to patients and professionals, along with raising alarms and providing social interactions (p.14)
	Papadopoulos et al. (2018)

	
	
	2g8. Audio and visual feedbacks
	…Telepresence robots could help caregivers in this task by providing audio and visual feedback to the caregiver (p.4)
	Maalouf et al. (2018)

	
	
	2g9. Improves the accuracy and efficiency of care provided
	It is reported that AIHTs have the potential to streamline workflow processes and improve the accuracy and efficiency of care provided in diverse clinical settings (p.5)
	Buchanan et al. (2020)

	Perceived challenges of utilising robots in nursing practice
	3a. Cost / Financial
	3a1. High cost of robot
	… Even with the technological advances that torment the success of robotic surgeries, the integration with the robot still has its disadvantages, and the most cited in the literature is the cost (Martins et al., p.4)

Caregivers are concerned about the accessibility and affordability of robots and advocated for 'distributed justice’. Care robots can be extremely expensive, but finances (whether those of the older adult or of the facility) should not prevent someone from accessing these devices (Trainum et al., p 7). 
	Martins et al. (2019); Trainum et al. (2024)

	
	
	3a2. Financial cost
	…However, the financial cost of the pet robot was the limitation most commonly mentioned (pg.92)
	Scerri et al. (2021)

	
	
	3a3.  High cost of robotic technology 
	The high cost of robotic technology was another concern…(p.14)
	Papadopoulos et al. (2018)

	
	
	3a4. High acquisition and maintenance cost
	Robotic users were worried about the high acquisition and maintenance costs of the robotic devices, especially when there were more inexpensive alternatives (Servaty et al., p.9)

…Keeping a robot is expensive, and some health care providers
were worried about the maintenance costs (Wong et al., p11)
	Servaty et al. (2020); Wong et al. (2024)

	
	3b. Medico-legal / ethical issues
	3b1. Liability 
	. . . which party should be held responsible for accidents or harms imposed by care robots on the care recipients and carers (Tan et al,p.8)
… Therefore, who would be deemed responsible if an error were to occur was not clear. (Buchanan et al, p.5)

…In any case, as far as we could gather from the reading of the papers, the main issue of medico-legal interest related to the robotization of nursing care is represented by the relative legal ambiguity related to the identification of the legal responsible (both from the civil and criminal point of view)of adverse events correlated to robot malfunctioning (Gibelli et al, p.10)
	Tan et al. (2021); Buchanan et al. (2020); Gibelli et al. (2021)

	
	
	3b2. How reliable are robots
	… Reliability was especially mentioned as an issue by health and social care workers who interacted with and often experienced problems with the technology (p.13)
	Papadopoulos et al. (2018)

	
	
	3b3. Fear that patients can be harmed
	… For example, patients may be harmed because of technology failures or malfunctioning of robots (p.5). 
	Buchanan et al. (2020)

	
	
	3b4. Guilt of Intentional deceit 
	…Several other articles also noted that health professionals such as nurses could be considered guilty of intentionally deceiving patients if the patients are not able to recognize that the robot is not real (p.5)
	Buchanan et al. (2020)

	
	
	3b5. Deception and anthropomorphisation
	…However, ethical concerns related to lack of human contact and deception still need to be considered before using social robots when caring for the elderly… ( David et al, p.7)

Social robots deployed in long-term care settings are seen as counterfeiting authentic social engagement with older people and misleading them to falsely believe that they are engaged in genuine social interaction… The unintended consequence of the deployment of social robots in long-term care is the encouragement of anthropomorphism (Tan et al, pg. 10)

Concerns about the privacy of residents and health care providers; deception to residents; infantilisation of residents (as many robots, especially social robots, look like a toy) (Wong et al., p14) 

	David et al. (2022);
Tan et al. (2021); Wong et al. (2024)

	
	
	3b6. Bioethics of care 
	…Even if, in general terms, the enormous potentialities of a collaboration between humans and automata are well recognised, there is the awareness that the classic model of bioethics of care, known as NAC (Nursing As Caring), is not easily applicable to the context of robotic nursing (p.10)
	Gibelli et al. (2021)

	
	
	3b7. Emotional attachment to non-human caregiver
	The main challenges are social isolation, less freedom, too much dependence on the robotic helpers, emotional attachment to nonhuman caregivers, and decrease in the number of caregiver jobs (p.7)
	Maalouf et al. (2018)

	
	
	3b8. Fear that robots will replace staff
	Within the domain of implementation agent, the fear that robots would replace staff emerged (p.9)
	Servaty et al. (2020)

	
	
	3b9. Risk of surveillance 
	Ethical issues included the fear that personal human interaction would be replaced by action carried out by robots, the fear of decreased social contact, patients’ stigmatisation as being frail and dependent when using robotic devices, the fear of the dehumanisation of society, privacy issues (e.g., invasion of privacy, risk of surveillance, feelings of being followed and watched and low data security) and the fear that the robots compromise capabilities and thus have negative effects on health (Servaty et al., pg.9)

Staff were concerned about surveillance and emphasized the importance
of protecting the privacy of older adults and staff (Trainum et al., p7)
	Servaty et al. (2020); Trainum et al. (2024)

	
	
	3b10. Balance between beneficence and non-maleficence
	…For instance, some of the most common sources of danger that could be exposed to person carrier robots are unstructured environments that are extrinsic to the device; and mode transition that is intrinsic to the device. This principle of non-maleficence is usually paired with the principle of beneficence, i.e. promoting what is in the best interest of the user (pg.7)
	Servaty et al. (2020)

	
	
	3b11. Patient stigmatisation 
	Ethical issues included the fear that personal human interaction would be replaced by action carried out by robots, the fear of decreased social contact, patients’ stigmatisation as being frail and dependent when using robotic devices, the fear of the dehumanisation of society, privacy issues… (pg.9)
	Servaty et al. (2020)

	
	
	3b12. Objectification / Infantilisation of older adults
	Besides infantilisation, objectification of older people through the use of assistive robots without consulting the older people about the level of control that these robots should have in terms of organising their care is also raised as a potential ethical issue..(pg.10)
	Tan et al. (2021)

	
	
	3b13. Control
	Ethically, there was disagreement about who should control the robots—the older adults or the nursing staff....there are also concerns about maintaining autonomy and dignity of the older adult (Trainum et al., p7) 
	Trainum et al. (2024)

	
	3c. Patient safety
	3c1. Fear that patient can be harmed
	… For example, patients may be harmed because of technology failures or malfunctioning of robots (Buchanan et al., p.5).

…HCPs did not trust robots to be fully autonomous in decision making (Wong et al., p10)
	Buchanan et al. (2020); Wong et al. (2024)

	
	
	3c2. Increase risk for patients in surgery
	Long robotic surgeries are associated to increased risks for patients, and the extended time during the surgery increases the risk of the patient for position-related complications…(p.4)
	Martins et al. (2019)

	
	
	3c3. Infection control
	Infection control and safety were identified as major issues and it was regarded imperative for the robot to comply with current health and safety guidelines (p.14)
	Papadopoulos et al. (2018)

	
	
	3c4. Fear of negative effects on health
	Ethical issues included the fear that personal human interaction would be replaced by action carried out by robots, the fear of decreased social contact, patients’ stigmatisation as being frail and dependent when using robotic devices, the fear of the dehumanisation of society, privacy issues (e.g., invasion of privacy, risk of surveillance, feelings of being followed and watched and low data security) and the fear that the robots compromise capabilities and thus have negative effects on health (pg.9)
	Servaty et al. (2020)

	
	3d. Privacy Issues
	3d1. Patient’s privacy could be jeopardised
	…Furthermore, without adequate protection of data, patient privacy could be jeopardized (p.5)
	Buchanan et al. (2020)

	
	
	3d2. Fear of Privacy breaches 
	…for example some participants expressed fears about privacy breaches resulting from disclosure of information about the user (p.14)
	Papadopoulos et al. (2018)

	
	
	3d3. ‘Big brother’ surveillance
	…As robots could potentially make continuous video and sound recordings of the users, older people voiced robotic applications as a form of forceful intrusion and ‘Big Brother’ surveillance of every snippet of their lives (pg.8); Carers discussed privacy in relation to formulas and routines that they took to be embedded in their professional codes of conduct and good practices, and raised concerns regarding unwelcome intrusion or surveillance…(Tan et al., pg.8)

Staff were concerned about surveillance and emphasized the importance
of protecting the privacy of older adults and staff (Trainum et al., p7)
	Tan et al. (2021); Trainum et al. (2024)

	
	
	3d4. Invasion of privacy
	Ethical issues included the fear that personal human interaction would be replaced by action carried out by robots, the fear of decreased social contact, patients’ stigmatisation as being frail and dependent when using robotic devices, the fear of the dehumanisation of society, privacy issues (e.g., invasion of privacy, risk of surveillance, feelings of being followed and watched and low data security) and the fear that the robots compromise capabilities and thus have negative effects on health (pg.9)
	Servaty et al. (2020)

	
	
	3d5. Forceful intrusion
	…As robots could potentially make continuous video and sound recordings of the users, older people voiced robotic applications as a form of forceful intrusion and ‘Big Brother’ surveillance of every snippet of their lives (pg.8); Carers discussed privacy in relation to formulas and routines that they took to be embedded in their professional codes of conduct and good practices, and raised concerns regarding unwelcome intrusion or surveillance…
	Tan et al. (2021)

	
	
	3d6. Risk of surveillance 
	Ethical issues included the fear that personal human interaction would be replaced by action carried out by robots, the fear of decreased social contact, patients’ stigmatisation as being frail and dependent when using robotic devices, the fear of the dehumanisation of society, privacy issues (e.g., invasion of privacy, risk of surveillance, feelings of being followed and watched and low data security) and the fear that the robots compromise capabilities and thus have negative effects on health (Servaty et al., pg.9)

Staff were concerned about surveillance and emphasized the importance
of protecting the privacy of older adults and staff (Trainum et al., p7)
	Servaty et al. (2020); Trainum et al. (2024)

	
	
	3d7. Privacy issues
	The element that proved to make the integration of robotic systems into nursing most difficult was the non-acceptance of robotic devices by end users, facilitated by a wide range of factors, such as concern that usage of an assistive robot could lead to dependence, unfamiliarity with technologies, concerns about loss of control, fear that personal human interaction would be replaced by actions carried out by robots, fear of decreased social contact, privacy issues, and fear that robots have negative effects on health (Gibelli et al., p.7)

Concerns about the privacy of residents and health care providers; deception to residents; infantilisation of residents (as many robots, especially social robots, look like a toy) (Wong et al., p14) 

Some health care providers expressed the feeling that
the robots were monitoring their work (Wong et al., p10)
	Gibelli et al. (2021); Wong et al. (2024)

	
	3e. Social Interaction
	3e1. Infantilising older adults
	… using robots with patients was viewed as infantilizing older adults… (p.5)
	Buchanan et al. (2020)

	
	
	3e2. Risk of surveillance
	Ethical issues included the fear that personal human interaction would be replaced by action carried out by robots, the fear of decreased social contact, patients’ stigmatisation as being frail and dependent when using robotic devices, the fear of the dehumanisation of society, privacy issues (e.g., invasion of privacy, risk of surveillance, feelings of being followed and watched and low data security) and the fear that the robots compromise capabilities and thus have negative effects on health (pg.9)
	Servaty et al. (2020)

	
	
	3e3. Fear of decreased social contact
	The element that proved to make the integration of robotic systems into nursing most difficult was the non-acceptance of robotic devices by end users, facilitated by a wide range of factors, such as concern that usage of an assistive robot could lead to dependence, unfamiliarity with technologies, concerns about loss of control, fear that personal human interaction would be replaced by actions carried out by robots, fear of decreased social contact, privacy issues, and fear that robots have negative effects on health. (p.7)
	Gibelli et al. (2021)

	
	
	3e4. Deception and anthropomorphisation
	Social robots deployed in long-term care settings are seen as counterfeiting authentic social engagement with older people and misleading them to falsely believe that they are engaged in genuine social interaction… The unintended consequence of the deployment of social robots in long-term care is the encouragement of anthropomorphism (Tan et al., pg. 10)

Concerns about the privacy of residents and health care providers; deception to residents; infantilisation of residents (as many robots, especially social robots, look like a toy) (Wong et al., p14)
	Tan et al. (2021); Wong et al. (2024)

	
	
	3e5. Erasure of human touch
	Reduced social interactions with humans and the replacement of human touch by robots could result in social isolation and reduce the opportunities to form social affiliations with others…(pg.9)
	Tan et al. (2021)

	
	
	3e6. Social connectedness and human interaction
	Social connectedness and compromised human interaction emerged as a major ethical issue faced in the deployment of robotics and autonomous systems in long-term care (Tan et al., pg.9)

…Care lost when robots are delegated e.g during bathing which involves more than just hygiene, staff use this time to connect with patients and establish relationships, motivate and monitor health changes e.g skin breakdown… (Trainum et al., p6)
	Tan et al. (2021); Trainum et al. (2024)

	
	
	3e7. Objectification and infantilisation 
	Besides infantilisation, objectification of older people through the use of assistive robots without consulting the older people about the level of control that these robots should have in terms of organising their care is also raised as a potential ethical issue…(Tan et al., pg.10)

…Concerns about the privacy of residents and health care providers; deception to residents; infantilisation of residents (as many robots, especially social robots, look like a toy) (Wong et al., p14)
	Tan et al. (2021); Wong et al. (2024)

	
	
	3e8. Dehumanisation of care
	Ethical issues included the fear that personal human interaction would be replaced by action carried out by robots, the fear of decreased social contact, patients’ stigmatisation as being frail and dependent when using robotic devices, the fear of the dehumanisation of society… (Servaty et al, pg.9)

…empirical and conceptual studies have highlighted dehumanisation of care resulting from robotics and autonomous systems deployment to be an ethical concern (pg.9)
	Servaty et al. (2020); Tan et al. (2021)

	
	3f. Nurse-Patient relationship
	3f1. Weakens the therapeutic relationship
	…If nurses use robotic devices to monitor adherence to treatment, one article suggested that this has the potential to cause embarrassment or anger among patients, weakening the therapeutic relationship and creating tension…(p.5)

…Care lost when robots are delegated e.g during bathing which involves more than just hygiene, staff use this time to connect with patients and establish relationships, motivate and monitor health changes e.g skin breakdown…(Trainum et al., p6) ; There also concerns about robots replacing important bonding time that occurs during meals …(Trainum et al., p6) 
	Buchanan et al.(2020); Trainium et al. (2024)

	
	
	3f2. Deception and anthropomorphisation
	Social robots deployed in long-term care settings are seen as counterfeiting authentic social engagement with older people and misleading them to falsely believe that they are engaged in genuine social interaction… The unintended consequence of the deployment of social robots in long-term care is the encouragement of anthropomorphism (pg. 10)
	Tan et al. (2021)

	
	
	3f3. Personal human interaction being replaced by robots
	The element that proved to make the integration of robotic systems into nursing most difficult was the non-acceptance of robotic devices by end users, facilitated by a wide range of factors, such as concern that usage of an assistive robot could lead to dependence, unfamiliarity with technologies, concerns about loss of control, fear that personal human interaction would be replaced by actions carried out by robots, fear of decreased social contact, privacy issues, and fear that robots have negative effects on health. (p.7)
	Gibelli et al. (2021)

	
	
	3f4. Emotional attachment to a non-human caregiver
	The main challenges are social isolation, less freedom, too much dependence on the robotic helpers, emotional attachment to nonhuman caregivers, and decrease in the number of caregiver jobs (p.7)
	Maalouf et al. (2018)

	
	
	3f5. Inability to engage in caring interactions
	Authors writing from this perspective suggest that AIHTs may negatively impact the patient and caregiver experience of caring and are apprehensive about the potential effect of this technology on nurses' ability to engage in caring interactions with patients…(p.6)
	Buchanan et al. (2020)

	
	
	3f6. Erasure of human touch
	Reduced social interactions with humans and the replacement of human touch by robots could result in social isolation and reduce the opportunities to form social affiliations with others…(pg.9)
	Tan et al. (2021)

	
	3g. Physical characteristics
	3g1. Dehumanisation of the society
	Ethical issues included the fear that personal human interaction would be replaced by action carried out by robots, the fear of decreased social contact, patients’ stigmatisation as being frail and dependent when using robotic devices, the fear of the dehumanisation of society, privacy issues (e.g., invasion of privacy, risk of surveillance, feelings of being followed and watched and low data security) and the fear that the robots compromise capabilities and thus have negative effects on health (pg.9)
	Servaty et al. (2020)

	
	
	3g2. Size of robot
	… Other technological limitations were attributed to the size of the robot as it was considered too bulky to hold and the fur could easily get dirty (Scerri et al., pg.92)

HCPs hesitated to use a robot because its size was too small for residents with eye sight impairments to see, its voice was too soft for residents with hearing impairments to hear instructions and residents with cognitive impairment could not follow its demonstration (Wong et al., p10)

Some robots are too large to navigate the LTC's home's narrow hallways…(Wong et al., p10)
	Scerri et al. (2021); Wong et al. (2024)

	
	
	3g3. Adaptation to the environment
	The robotic device not being adapted to the intended environment (e.g., it was too large, or movement pattern did not fit in the setting) and the technology failing in certain locations were seen as barriers as well (Servaty et al., pg.9)

… Some health care providers mentioned that their long term care homes lacked infrastructure for robot use e.g poor internet connection, sufficient space…(Wong et al., p11)

HCPs also reported slow response and rigid system which discourages them from using it and expressed frustration with the complex robot's operation steps and robot's short battery life(Wong et al., p9)
	Servaty et al. (2020); Wong et al. (2024)

	
	
	3g4. Successful collaboration of robots and humans
	The most promising nursing models that have been developed to date to enable successful human-robot collaboration are essentially three…
	Gibelli et al. (2021)

	
	
	3g5. Infection control
	Infection control and safety were identified as major issues and it was regarded imperative for the robot to comply with current health and safety guidelines (Papadopoulos et al., p.14)

Staff worry that use of care robots might increase their workload and therefore desire robot that is easy to use, clean and maintain… (Trainum et al., p7)
	Papadopoulos et al. (2018); Trainum et al. (2024)

	
	
	3g6. Fur could get dirty 
	… Other technological limitations were attributed to the size of the robot as it was considered too bulky to hold and the fur could easily get dirty (pg.92)
	Scerri et al. (2021)

	
	
	3g7. How reliable are  robots
	… Reliability was especially mentioned as an issue by health and social care workers who interacted with and often experienced problems with the technology (p.13)
	Papadopoulos et al. (2018)

	
	
	3g8. Sound issues
	Barriers within the setting domain included sound issues (e.g. fear of noise or loud sounds) (Servaty et al, p.9)

Of particular concern was the auditory feedback made by PARO that was perceived by some caregivers as distressing for residents (Scerri et al, pg.92)
	Servaty et al. (2020); Scerri et al. (2021)

	
	3h. Impact on the workforce
	3h1. Decrease in the number of caregiver jobs
	The main challenges are social isolation, less freedom, too much dependence on the robotic helpers, emotional attachment to nonhuman caregivers, and a decrease in the number of caregiver jobs (p.7)
	Maalouf et al. (2018)

	
	
	3h2. Fear that robots could replace staff
	Within the domain of implementation agents, the fear that robots would replace staff emerged (Servaty et al., p.9)

Nursing staff worried that robots could replace human caregivers and take away their jobs… (Trainum et al., p7)

HCPs are concerned that robots would replace human functions…(Wong et al., p12)
	Servaty et al. (2020); Trainum et al. (2024) ; Wong et al. (2024)

	
	
	3h3. Demand for human carers will shrink
	It is projected that the demand for human carers would shrink substantially should both routine nursing care task and therapeutic task be delegated on a large scale basis to robotics and autonomous systems (p.9)
	Tan et al. (2021)

	
	
	3h4. Increase in workload
	Staff worry that use of care robots might increase their workload and therefore desired robot that is easy to use, clean and maintain… and also highlighted the lack of education and training on care technologies in the nursing curriculum (Trainum et al., p7)

HCPs expressed concerns that using robots increased their workloads such as teaching and assisting residents to use the robots, cleaning and
charging the robots, and handling technical glitches… and that the use of robots might interrupt their established workflow (Wong et al., p10 and 11)


	Trainum et al. (2024); Wong et al. (2024)



