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Introduction 
Digital innovation has increasingly become more significant within the UK healthcare system to improve patient care plans and outcomes. One important innovation that has been embedded into the NHS is the hybrid closed loop system, also known as the artificial pancreas, because it links a continuous glucose monitor with an insulin pump for those with type 1 diabetes to provide and adjust insulin support 24 hours a day (NHS England, 2024). 
This innovation is significantly described as a hybrid system because individuals are still required to enter information about their meals such as the amount of carbohydrates in their food and drink and put this into the system which then the insulin pump will automatically provide you with the right amount of insulin needed (Digibete, 2025; NHS, 2024). The NHS issued a 5-year implementation plan for the hybrid closed loop system that started in April 2024 in which above 850 stakeholders and 60 diabetes centres have expressed their interests and positive experiences with the deliverance of the hybrid closed loop system (NHS England, 2024). Therefore, this report will critically assess the impact and effectiveness of the hybrid closed loop system in the two following areas: workforce and patient/service user. 
Workforce 
The role of healthcare professionals' transitions to assisting people with insulin technology, interpreting information, and providing support through remote communications rather than directing and being a central decision maker (Lingen et al., 2024). This is corresponded with the Department of Health and Social Care (2022) A Plan for Digital Health and Social Care which emphasises the importance of healthcare professionals obtaining the necessary digital skills to use innovative technologies responsibly and safely to support individuals in maintaining their wellbeing, health and independence. 
As the hybrid closed loop system automatically modifies the delivery of insulin according to the input of data, it means that healthcare professionals do not need to rely on previously recorded measurements of the persons glucose levels. Changes in HbA1c, hypoglycaemia, and the length of time have been recognised and emphasised as substantial benefits of the hybrid closed loop system (NHS England, 2024). Therefore, as hybrid closed loop system becomes extensively implemented, it facilitates more efficiency in patient care as healthcare professionals move towards interpreting digital generated data and providing support to their patients to build on their confidence in their ongoing empowerment of self management rather than making decisions for them based on continuously assessing their level of glucose control (Kelly , Fletcher-Salt and Williams, 2025; Mora, Postiglione Cook and MacLeod, 2025; Liarakos et al., 2024). 
Important requirements and standards are put in place for professionals because of the implementation of the hybrid closed loop system, creating demands imposed for the workforce. The five year implementation plan by NHS England (2024) stipulates the progressive implementation of the hybrid closed loop system rather than abruptly because of the gaps on resources and advanced training for healthcare professionals. The strategy for this system targets paediatric and specialist diabetes centres to start implementation in building workforce capacity, clinical teams will undergo extensive training and education provided from manufacturers, require prior knowledge of insulin technology, the delivery of specialist hubs, and trusts are in charge of ensuring their staff are proficiently trained (NHS England, 2024). Therefore, the hybrid closed loop system is not just merely incorporated as an innovative treatment but rather is a growth of professional skills, knowledge, and responsibilities. 
This can be supported by evidence of a survey conducted by Anandhakrishnan et al. (2025) on 637 healthcare professionals from 135 organisations across the UK, found that awareness and preparedness for the hybrid closed loop system differed across professionals and organisations. Anandhakrishnan et al. (2025) showed that awareness of the system was reported high; however, professionals reported a need for further training and educational research where 73.3% requested additional remote training to ensure there are the best possible results of the hybrid closed system and 41% of professionals working with pregnant women with type 1 diabetes report no preparedness or confidence using the hybrid closed loop system. Thus, knowing that the hybrid closed loop system is readily obtainable does not makes its implementation as adequate because effective integration necessitates workforce competency through training. 
[bookmark: _Int_gJuEVAQ4]The effect imposed on the workforce is quite apparent. This is because King college London employed a framework of workforce capacity to determine the appropriate quantity of staff and time mandated to distribute the hybrid closed loop system at their hospital; and had been noted that managing the clinical and administrative responsibilities proved significant demand in precise digital documentation, training, continued assistance, and device deployment (NICE, 2023). As more patients become eligible for using the hybrid closed loop system, workforce requirements have been added with additional pressure as increasing demands exceeds the capacity to respond immediately and staffing has not increased in line with rising demands (Ng et al., 2026; Dlugatch et al., 2024). Therefore, this may present a possible inconsistency between the hybrid closed loop system and the purpose of digital innovation as it simplifies care by minimising inefficiencies the quality of patient care (NHS England, 2024). 
To ensure efficiency of the workforce, NHS England (2023) provided a what good looks like framework which is to assist organisation in presenting digital transformation. Digital maturity for successfully implementing the hybrid closed loop system occurs when 7 principles are followed which are identified as well led, smart foundations, safe practice, support workforce, improve care, healthy populations, and empower people (Department of Health and Social Care, 2023). Therefore, if these necessary requirements lack fulfilment, the innovation of the hybrid closed loop system might place additional pressure onto the workforce. 
In its entirety, the hybrid closed loop system has contributed to the capability of the workforce in giving its patients informed and tailored care related to diabetes. However, evidence has demonstrated that workforce readiness is fundamental in achieving optimal outcomes such as continued learning and further training. Ultimately, this means that the NHS needs to maintain workforce investment alongside the implementation of this digital innovation. 
Patient/Service User
Hybrid closed loop system has the power to greatly transform the lifestyle of those with type 1 diabetes which is typically reliant on the self management of blood glucose, which is to be done daily, physically administering insulin intake, and decision making based on the correct diet and amount of physical activity conducted (BMJ Best Practice, 2019). The hybrid closed loop system means the delivery of insulin is carried out automatically. This innovative system has the potential of benefiting the outcomes of glucose metabolism and the quality of life by simultaneously alleviating the psychological and emotions stress of controlling diabetes (NHS England, 2024; Crabtree et al., 2023).
As the system shifts the responsibility of managing diabetes from being less individual centred to more dependent on technology, a systematic review by Franceschi et al. (2023) involving 31 studies provided evidence of improved quality of life when associated with the hybrid closed loop system. It was found that there was a positive correlation between positive user experience of the hybrid closed loop system and enhanced quality of life, as well as lower burden and improved sleep because participants did not need to worry about hyperglycaemia during the night and waking up to assess their glucose levels. This is significant because people with diabetes would typically have to do calculations and put on continuous glucose monitoring alarms, causing a lot of exhaustion and burn out (NICE, 2023). Furthermore, evidence from 27 randomised controlled trials that comprised of over 1000 participants using the hybrid closed loop system found that it decreased the time spent in hyperglycaemia by 7.8%, increased time in range by 8.8%, subsided the mean glucose levels in contrast to regular insulin therapy, and reduced the time in hypoglycaemia (Sidki et al., 2026). Therefore, there are strong and substantial healthcare advantages demonstrated by the hybrid closed loop system for patient/service users. 
However, this innovation should not be assumed as beneficial for everyone. This is because NICE (2023) has identified there are concerns regarding technology access in terms of the patient/service user's family background and socioeconomic status where access has been referred to as a postcode lottery. Additionally, Tonga et al. (2026) found that there were disparities amongst ethnic minority users due to financial and systematic reasonings such as financial hardships in affording the essential devices to run the system, language barriers, economic status, systematic bias, cultural differences and the lack of information which all played a critical part in the benefits of the system not being experiences positively across all communities. There is also a lack of representation of ethnic minority individuals using the hybrid closed loop system because of unconscious bias from healthcare providers influencing who is given access too and supported in using this digital innovation (Kadiyala, Hovorka and Boughton, 2024). Nevertheless, the healthcare benefits between people of different socioeconomic and ethnic groups were found to have meaningful improvements that were similar in glycaemic control (Anandhakrishnan et al., 2025). This means that the primary concern is not the effectiveness of the technology after receiving it, but rather the accessibility to obtaining it. 
Moreover, the hybrid closed loop system may be of issue regarding digital exclusion. Dawson (2026) studies the North West Anglia NHS Foundation Trust and found that families with limited technological confidence, families where English was not their first language, and families that were living in higher deprived areas regularly experiences ongoing challenges navigating the system leading them to feel unsure and anxious. This results in the benefits of the system not being fully experiences or the decline of the system being used overall because of digital reasonings. Moreover, as it is fundamental for the system to run their algorithms through an app on a digital device, a dependable internet connection, a suitable device that meets the technological requirements of the system, and a significant amount of phone storage is crucial when using the hybrid closed loop system; those in poverty where there may be an inability to afford a compatible device, afford strong WIFI and possess limited data and storage contributes to a digital divide for patient/services regardless of their eligibility for the system (T1D Wave Rider, 2026). 
Furthermore, the system must handle sensitive patient information carefully and lawfully. This is because ICO (2023) under the UK GDPR states special categories of personal data must be given extra protection as it can interfere with the patients' fundamental rights as well as health data which is produced automatically by these medical technologies rather than it being handwritten must be handled with caution when processing. As the use of digital health technology could make it difficult between privacy and the ease of access, it means the hybrid closed loop system is especially significant in managing sensitive information because ongoing gathered information could be circulated among healthcare professionals, system manufacturers and NHS organisations. Therefore, innovations such as this hybrid closed loop system should uphold confidentiality of patients and their trust rather than believing that the excellence of technology should be prioritised. 
In summary, the hybrid closed loop systems seems to have a substantial impact for people with type 1 diabetes, specifically with their glucose metabolism and quality of life. Nevertheless, these positive benefits are dependent on specific circumstances such as accessibility, digital literacy, socioeconomic and financial status. Thus, the hybrid closed loop system reduces some responsibilities and stress of managing diabetes but also introduces new responsibilities of the technological innovation. 
Conclusion and future recommendations 
The hybrid closed loop system signifies immense technological advancements across the UK healthcare sector where it has been shown to have a positive effect for individuals living with type 1 diabetes in terms of their glycaemic levels and their quality of life as well as making the i\processing and interpretation of patient data easier for healthcare professionals. However, there are certain negative implications for this innovation. For example, within the workforce, professionals must undergo extensive training, education and skills due to the rise in the workforce demand; for patient/service users they must have the compatible technology required for the hybrid closed loop system, digital literacy and there seems to be a divide in accessibility for users based on contextual information such as their socioeconomical status. 
One recommendation for this system should be that continuous and extensive training should be held for professionals by their organisation where more insight and education is being acquired for understanding the processes and functioning of the hybrid closed loop system. Another recommendation is that traditional in person support needs to maintain being incorporated as vital part in providing information for patients as it aligns with Department of Health and Social Care (2022) in reducing disparities through digitalisation for health information. Finally, utilisation and the administration of this system should be fair for all based on all ethnicities, marginalisation, and digital accessibility. 
Conclusively, it is essential to use this innovation because it empowers patients to effectively improve the control of their diabetes as well as it can further strengthen professional competence if the system is implemented with sufficient resources for both workforce and patient/service users. 
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