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The term robot was first introduced in 1921 by Czech writer Karel Čapek in his play Rossom’s Universal Robots (RUR), providing from the word Robota, it means “forced labour” or “chore” (Pugin, Bucher and Morel, 2011). The definition has changed over time, it became technological system able to perform specific tasks automatically, according to a fixed or modifiable program, it is used in surgery as instrument handling system (Pugin, Bucher and Morel, 2011). Over the past two decades, the health and social care sector has increasingly adopted advanced digital technologies that improve person‑centred outcomes, safety, and efficiency. The integration of robotic innovations like robot-assisted surgery (RAS) and automated care-assistance systems has significantly contributed to advancement of digitalisation in health system. RAS allows for precise surgical procedures with minimal invasiveness, while automated care-assistance systems streamline tasks in healthcare settings, enhancing efficiency and improving patient outcomes. These developments represent a significant evolution in care delivery. According to Ng Kok Wah (2025) Robot‑assisted surgery (RAS) involves the use of advanced robotic systems to support surgeons during procedures and assist with aspects of daily clinical practice. This technology enables highly precise and controlled movements, allowing professionals to perform complex operations with greater accuracy than would be possible manually. RAS has demonstrated multiple clinical benefits, particularly in general surgery and urology, it reduces the complications and accelerated recovery for patients (Kingston and Richmond NHS Foundation Trust, 2025). For service user, this often results in less postoperative pain, shorter hospital stays and improved clinical outcomes. In healthcare, due to challenges such as an ageing population, workforce shortages, and rising costs, RAS appears as a promising solution. It not only enhances surgical precision and consistency but also supports improved access to high‑quality care (Ng Kok Wah, 2025). It is a digital revolution. Overall, robot‑assisted surgery illustrates how digital innovation can directly enhance the quality of care while maintaining a strong focus on safety, effectiveness, and person‑centred values but also faces some challenges. This report will examine the impact of RAS on the workforce, evaluate its influence on service delivery, analyse its consequences for patients, and explore the wider benefits for the community and finally conclude.


[bookmark: _Toc235299872][bookmark: _Toc235300162]2. Impact on work force 
[bookmark: _Toc235300163]2.a) Benefits of Robot-Assisted Surgery (RAS) on workforce
 RAS improves roles, responsibilities, and skill requirements within the health and social care sector. RAS strengthens surgical precision and reduces human error (Fosch-Villaronga et al., 2023). RAS also augments staff competencies, behaviour enhancements, and overall aptitude (Fosch-Villaronga et al., 2023). According to McBride et al (2019) RAS impact efficiency and effectiveness by boosting staff involvement in patient care and optimising roles and responsibility in the perioperative workforce. Encouraging staff effort and contribution during RAS implementation reinforce teamwork and promotes a unified working environment (McBride et al., 2019). Many positive aspects of RAS for the workforce changes the traditional dynamics between surgeons, support staff, and manufacturers.
[bookmark: _Toc235300164]2.b) Challenges of Robot-Assisted Surgery on workforce
 Although positive workforce benefits, RAS faces some challenges, including new expectations for staff training, interdisciplinary collaboration, and digital competence, as well as complex issues of liability and oversight related to surgical outcomes (Fosch‑Villaronga et al., 2023). Staff training must include understanding robotic hardware and software, mastering the specific surgical techniques, and staying current with technology advancement. Staff must also possess digital competences required to manage and interpret data generated by robotic system, navigate in electronic health records and use virtual reality tools for preoperative planning. Differing levels of access to education, training centres, funding, and infrastructure contribute to unequal workforce capabilities and access to robotic surgery globally (Burke et al., 2024). As robotic autonomy increases, responsibility for surgical outcomes becomes shared among multiple stakeholders further complicating issues of liability and oversight (Fosch‑Villaronga et al., 2023). This shift requires major changes in the education and training of medical personal to ensure they can safely operate and manage the technology. Additionally, clearer frameworks for accountability and adverse‑event reporting are needed effectively to manage the interaction between humans and robotic systems (Fosch‑Villaronga et al., 2023). RAS adoption requires highly specialised skills, technical competence, and structured training programmes (Goldenberg, M.G. et al., 2018). These resources are focused in high‑income countries, while low‑ and middle‑income countries often lack access to training centres, funding, and infrastructure. As a result, workforce capabilities develop unevenly, creating global disparities in who can safely use robotic systems and who can access the benefits of robotic surgery (Burke et al., 2024).
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[bookmark: _Toc235300166]3.a) Benefits of Robotic-Assisted Surgery (RAS) on service delivery
 Mukherjee and Sinha (2020) highlight in the studies of the da Vinci surgical system, important clinical benefit of RAS over traditional manual laparoscopy. These advantages include reduced surgical duration, lower intraoperative blood loss, and shorter hospital stays for patients. The benefits of RAS are notably more pronounced in complex surgical scenarios. Therefore, robotic systems are justified for such intricate cases where precision is paramount making them potentially lifesaving for hight risk surgical condition (Geropoulos et al., 2025). Implementing RAS leads to more structured hospital workflows, as scheduling becomes more organised around the availability of robotic systems and theatre teams learn new technical skills. This often result in improved overall hospital efficiency and capacity usage. Robotic surgery presents a unique learning environment where surgeons develop specialised tasks directly through practices. This direct experience with robotics technology enhances surgeons’ competencies and leads to better patient outcomes over time. 
[bookmark: _Toc235300167]3.b) Challenges of Robotic-Assisted Surgery (RAS) on service delivery
 RAS technology entails crucial financial burdens for hospitals, including the high expenses associated with acquisition, maintenance, and consumables. Managing these costs while ensuring financial sustainability poses an important challenge for healthcare institution (Mukherjee and Sinha, 2020). Effective use of RAS necessitates continuous staff training and skills development. Surgeons must receive extensive training to operate. The robotic systems and understand surgical techniques, and ongoing education is vital to keep up with technological advancements. RAS demands important collaboration among various medical specialties. Ensuring effective communication across these diverse skill sets is critical for the successful execution of robotic surgery. There is no guarantee on the use of the Machine, it can fall, or stuck. The use of RAS introduces complex legal and ethical issues related to liability and operational oversight. The rigid reliance on robotic systems raises questions about accountability in case of malfunctions or suboptimal outcomes, demanding clear safety protocols and regulatory measures (Mukherjee and Sinha, 2020).
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[bookmark: _Toc235300169]4.a) Benefits of RAS on patients
Robotic platforms, costing between $1–2.5 million and maintaining costs over $100,000 annually; recognised for their high-performance systems, which ameliorate surgical dexterity and enabling surgeons to perform complex procedures through minimally invasive techniques (Olawade et al., 2025). Consequently, patients benefit from reduced tissue trauma, which promotes quicker recovery times and less postoperative pain, contributing to an improved overall patient experience. The use of RAS has transformed to better clinical outcomes, including reduced intraoperative blood loss, shorter hospital stays, and decreased patient recovery periods. These advantages are particularly impactful in high-risk surgical scenarios, leading to safer surgical practices and optimised clinical effectiveness. Studies highlight that patients often feel safer, more confident, and more satisfied with RAS. Patients benefit from smaller incisions, which translates to reduced scarring and a lower risk of infection, enhancing their overall experience with the medical care they receive.
[bookmark: _Toc235300170]4.b) Challenges of Robotic-Assisted Surgery (RAS) on service user
 The excessive costs associated with robotic platforms present a significant barrier, restricting access primarily to high-income countries (Tustumi et al., 2025). The disparity in healthcare access is driven by prohibitive financial investments, which can widen inequalities in surgical care across different global regions. A significant challenge is the limited understanding among patients regarding the benefits, risks, and alternatives of robotic surgery. Up to 60% of patients are unaware of the different risk profiles associated with RAS or mistakenly believe the technology to be inherently safer. This lack of clarity can lead to inadequate informed consent and unrealistic expectations, prompting ethical concerns over transparency and patient trust (Olawade et al., 2025). The sophisticated nature of RAS brings about new ethical and legal complexities, including liability for malfunctions and a rigid reliance on advanced technology. Clear safety protocols and robust regulatory measures are essential to address these concerns and ensure accountability and transparent communication in the surgical process.
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[bookmark: _Toc235300172]5.a) RAS in Population Health and Healthcare Systems
RAS significantly enhances surgical precision, leading to improved clinical outcomes. Advantages include reduced intraoperative blood loss, shorter patient recovery periods, and decreased instances of postoperative complications. According to NHS England (2025) these efficiencies translate to millions of patients gaining access to faster, safer, and more precise surgical procedures. RAS contributes to reduced hospital stays and frees up critical healthcare resources. NHS England highlights that this shift not only speeds up patient recovery but also reduces pressure on local hospitals. Shorter stays and quicker discharges free up beds, allowing healthcare facilities to accommodate more patients and thereby enhance productivity within communities. Families and local support networks also benefit from decreased illness duration and faster return to normal life activities. RAS programs support equitable access to high-quality healthcare services across different regions within the UK. By addressing regional disparities in surgical care, RAS programs ensure that all communities have access to advanced and safe surgical options, furthering health equity and reducing health inequities (Wong et al., 2025). RAS enhances hospital capacity and improves the efficiency of healthcare systems. These improvements include reducing complications associated with surgery, optimising staffing efficiency, and driving economic effectiveness through faster recovery times and lower hospital costs. Collectively, these factors contribute to a more resilient healthcare workforce and a sustainable health system that can adapt to future demands.


[bookmark: _Toc235300173]5.b) Challenges on community 
Expanding RAS requires substantial investment in purchasing robotics technology, training healthcare professionals, and modifying hospital infrastructure. Financial and logistical challenges may need to be addressed to facilitate smooth adoption. Ensuring that robotic surgical systems adhere to stringent regulatory standards is critical to maintaining patient safety. Continuous monitoring and updating of safety protocols are necessary as technology evolves. Robotic surgery introduces new technologies and methods to patients, necessitating clear communication about the benefits, risks, and expectations (Olawade et al., 2025). Effective consent processes must be enhanced to inform patients about robotic-assisted surgery. The integration of robotic systems into healthcare settings raises concerns about patient data security and privacy. Robust data protection measures must be in place to safeguard personal health information. While urban centres may benefit first from the rollout of RAS, ensuring that rural and remote communities also have access to these advanced surgical options is crucial. Strategies such as telemedicine and mobile robotic units could help bridge this gap.
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 In conclusion, RAS marks a pivotal advancement within the realm of health and social care, bringing forth transformative benefits and challenges. The technology's capacity to enhance precision, reduce surgical trauma, and expedite patient recovery manifests in superior patient experiences and outcomes, reinforcing the importance of safety, efficiency, and person-centred care. The implications for healthcare institutions encompass improved efficiency, reduced complications, and alleviated workforce burdens, thereby fostering a resilient and adaptive health care system. However, these advancements are not devoid of challenges, notably financial investments, extensive training requirements, legal complexities, and the necessity to bridge disparities in regional access. For the workforce, while RAS revolutionises roles and demands nuanced competencies, it also necessitates strategic training initiatives to harmonise human expertise with robotic technologies. For patients, RAS, not only promises safer and less invasive procedures but also addresses long-standing issues of equity, ensuring broader access to high quality healthcare services. Nevertheless, the significant costs associated with RAS, coupled with the need for comprehensive regulations concerning liability and data privacy, underscore key areas that require careful and collaborative governance. In navigating the future landscape of health care, it is paramount that stakeholders’ policy makers, healthcare providers, technology developers, and patients collaboratively address these multifaceted challenges. By leveraging the potential of RAS while mitigating its risks, society can advance towards a future where advanced robotic technologies not only augment surgical capabilities but also uphold the core values of healthcare compassion, equity, and excellence in care delivery. This holistic approach to integrating RAS want to realise the promise of a future where advancements in technology enhance the quality of life for all individuals, irrespective of socio-economic background or geographic location.
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