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A Critical Evaluation of the Implementation of FreeStyle Libre 2 within UK Health Care

Introduction
Digital transformation has recently become a sign of health reform within the United Kingdom. The increasing number of long-term conditions, such as diabetes, and the current workforce and financial challenges have all highlighted the need for new and more sustainable models of health care (NHS England, 2019; Department of Health and Social Care, 2022). In this regard, the national launch of the FreeStyle Libre 2 technology in 2020 can be seen as a cutting-edge technology in the management and treatment of diabetes. Unlike the more traditional approach to blood glucose level measurement, the Libre 2 technology employs the continuous interstitial glucose monitoring system with optional real-time alerts for hypo and hyperglycemia (Abbott, 2020; NHS England, 2022).
The use of the technology in different services of the NHS can be said to be in accordance with the strategic aims as stated in the NHS Long Term Plan, A Plan for Digital Health and Social Care 2022, and the What Good Looks Like framework. It should be noted that the words "digital transformation and betterment" are not the same. Transformation, due to the change that has been brought about by the introduction of technology, may bring about change in the profession, risk, and equality. This report will critically analyse the implementation of the FreeStyle Libre 2 technology with respect to service delivery and patient/service user experience transformation. The analysis of the negative and positive impacts will be carried out to see if the FreeStyle Libre 2 technology has been able to bring about fair and sustainable transformation to the healthcare sector of the UK (NHS England, 2019).
Digital innovation changes the boundaries of professionalism, and the burden and ethics associated with it. This report will critically analyse whether Libre 2 brings about sustainable and equitable change or just a replacement.




Benefits- service Delivery Impact
The development of FreeStyle Libre 2 has brought about a significant change in the delivery of diabetes care services, as it enables automated glucose monitoring, reduces the need for paper documentation, and enhances the accuracy of medical information (NICE, 2022). Continuous trend analysis enables the early detection of glycemic changes, which aligns with the preventive approach outlined in the NHS Long Term Plan (NHS England, 2019). There is evidence to support that flash glucose monitoring can optimise glycemic control and reduce hypoglycemic events (Diabetes UK, 2023). Randomised controlled trials have confirmed these findings, with a reduction in hypoglycemic events and an improvement in time in range in people using flash glucose monitoring (Bolinder et al., 2016).


Limitations- service Delivery Impact
[bookmark: _heading=h.s1hk3e1quq9s]However, these studies are conducted on a short to medium-term basis, which has implications for the generalisability of the findings for the long-term reduction of complications.
[bookmark: _heading=h.15c6yrtk9slu]Although there are benefits of efficiency in digital monitoring, these are not clear-cut. The addition of time in range and glucose variability further increases the workload of data analysis, which can further increase the preparation time for consultations (NHS England, 2021). Therefore, the technology does not reduce but alters the workload of interpretation. The impact of technology on patient-provider interaction is not clear-cut. The graphical glucose data can help with decision-making and planning (NICE, 2022). However, the consultation can become too clinical, which can further lead to a reduction in discussion and integration of patient priorities. This is the overall challenge of data optimisation and patient interaction in digital healthcare.
[bookmark: _heading=h.742s91s0bp56]Service delivery is also affected by the challenges of interoperability. The point that there is no full system integration with the electronic patient record system can lead to duplication and fragmentation, thus limiting the potential for efficiency gains (NHS England, 2021). Although FreeStyle Libre 2 is MHRA approved and adheres to UK GDPR guidelines (UK Government, 2018a; 2018b), this does not address the challenges of clinical accountability for remote monitoring.
[bookmark: _heading=h.7ss824o5v2lv]Finally, sustainability of service delivery is contingent upon cost-effectiveness and the interplay between current investment in technology and future reduction in complications and hospitalisation (NHS England, 2022). Assessment of digital interventions should thus be grounded in organisational readiness, service integration, and clinical outcomes, rather than technical soundness per se. Cost-effectiveness is also contingent not only on the cost of the sensor and monitoring systems but also on the potential to prevent costly acute episodes and hospitalisation in the future. Moreover, digital monitoring must have an optimal data management infrastructure, patient engagement strategies, and clinical governance structures to ensure that the data collected is actionable and leads to measurable improvements in clinical outcomes. Without these factors, the effectiveness of FreeStyle Libre 2 could be undermined, leading to inconsistent care and variable levels of improvement for different groups. Sustainability is also contingent on the flexibility of services to adapt to technological and patient needs, as non-flexible systems are prone to inefficiencies or inequitable access, which could ultimately threaten the overall aims of the NHS Long Term Plan (NHS England, 2019).


[bookmark: _heading=h.uphox85m4dh2]Benefits- Patient and Service User Experience- Empowerment and Quality of Life
Real-world evidence from Scotland has shown associations between flash glucose monitoring and a reduction in hospital admissions (McKnight et al., 2020). Although these studies are observational, they do provide some evidence of system-level benefits, despite the lack of direct causal evidence.
For those living with Type 1 diabetes, FreeStyle Libre 2 has been an improvement in self-management. The decrease in finger pricking is more comfortable and less noticeable, and the ability to have alarm messages available is reassuring, especially in the area of nocturnal hypoglycemia prevention (Abbott, 2020). NICE (2022) has acknowledged the clinical benefit of continuous glucose monitoring for the improvement of glycemic control and the reduction of hypoglycemic events. The ability to assess glucose trends allows the individual to recognise the effects of diet, exercise, and insulin changes in real time, making it easier to adjust behavior. This is in line with the principles of person-centered care and co-production, where patients are actively engaged in the management of their own condition (Diabetes UK, 2023).
Limitations- Patient and Service User Experience- Empowerment and Quality of Life
[bookmark: _heading=h.1u1vv7atwvoe]However, empowerment may not always be possible. The success of self-management is dependent on health literacy, digital literacy, and confidence in data interpretation. If the individual is not properly educated and equipped, the availability of information does not necessarily mean a positive correlation between the information and outcomes. Furthermore, the differences in educational levels and access to professional advice may lead to unequal use of technology, which may mean that some people are not able to interpret the data provided.

[bookmark: _heading=h.pb6n1npixc9h]Limitations- Psychological Complexity
[bookmark: _heading=h.57l2sm46q2y7]There is also the potential for psychological impact associated with continuous monitoring. Frequent alerts and the presence of glucose variability could be associated with feelings of anxiety, hypervigilance, or the need to optimise results (NICE, 2022). Although it may be reassuring to some, others may experience “alert fatigue” or distress about variability. NICE (2023) recognises that the role of technology in children and young people must also be considered from a psychological perspective, namely in relation to parental monitoring.
[bookmark: _heading=h.l8q5z72fme97]There is also the potential for technological dependency. Device failure, connectivity issues, or data gaps may lead to uncertainty and loss of confidence in self-management. Therefore, although Libre 2 has the potential to optimise autonomy, it also has the potential to introduce new dependencies, which are the complex psychological factors associated with the use of digital technology.







[bookmark: _heading=h.623aaslihxqq]Psychological Complexity – Potential Benefits

There is also great potential for positive psychological impact in relation to continuous glucose monitoring. The ability to have real-time access to glucose information could improve the user’s feelings of control, predictability, and confidence in their management of their condition (NICE, 2022). The ability to see trends and time-in-range information could reduce uncertainty, allowing for proactive rather than reactive decision making. This could be particularly beneficial for people in terms of alleviating fear of hypoglycemia (Kratochvíl, 2017) and improving emotional security in relation to activities such as exercise, socialising, and sleep. The comfort offered by alerts could also underpin safety without necessarily exacerbating distress, especially if users are suitably informed about the meaning of variability. NICE (2023) also acknowledges that for children and young people, technology could decrease parental worry by providing a structured monitoring approach, hence improving joint self-management in the family.

There is also the possibility of improved self-efficacy. Through the observation of the direct effect of lifestyle factors on glucose variability, people could gain a better understanding of their own condition, hence improving behavioral self-confidence and autonomy. In this regard, while complexity is introduced, empowerment, resilience, and engagement in self-management could also be promoted.

[bookmark: _heading=h.dhvtxrcxmqql]Benefits- Inequality and Digital Exclusion
Inclusion perspective:
The national launch of FreeStyle Libre 2 in the NHS is a significant positive development in ensuring that a larger population has access to innovative diabetes care technology. The fact that the technology is publicly funded means that there are fewer economic barriers to ensure equal access to continuous glucose monitoring systems for those who cannot afford them. This is in line with the NHS’s commitment to universal healthcare. Furthermore, the fact that national eligibility criteria are employed means that there is greater consistency in the delivery of services, and this ensures that access to innovation is not dependent on individual budgets.



Limitations- Inequality and Digital Exclusion
[bookmark: _heading=h.d3v7u0n0vohz]Although the increased expenditure in public services has ensured greater accessibility, the issue of equality in access is more than just an issue of resource allocation. To reap the maximum benefits of such resources, one needs to have personal access to a smartphone, technological capability, and internet access. The Office for National Statistics (2023) data indicates that digital exclusion is an issue that continues to affect the older generation and the socioeconomically disadvantaged, indicating that the benefits are not being shared equally.
[bookmark: _heading=h.m8vbqcst49h1]Moreover, the internet connectivity available in rural areas may potentially interfere with the transfer of real-time information, thus hampering the efficiency of remote monitoring. Digital technology is often based on the premise that technological capability is already in place; however, without conscious inclusion, the application of innovation, such as that of Libre 2, may be widening, rather than close, health gaps. Empowerment, therefore, needs to be considered in the context of the overall social determinants of health.
[bookmark: _heading=h.91bcei57b9y1]
[bookmark: _heading=h.52mjdo7rkfp2]Benefits- Privacy and Surveillance 
[bookmark: _heading=h.rhejo0s49oba]From the perspective of safety and regulatory requirements, FreeStyle Libre 2 is far better than its previous version in terms of medical safety and data security. The device is also compliant with the regulatory requirements in the UK, including the Data Protection Act 2018 and the UK GDPR, ensuring that the data of patients is protected by law. The real-time sharing of data ensures safe medical practices, as the glucose levels of patients can be accessed remotely by medical professionals and caregivers, allowing them to take immediate action in critical situations. Moreover, the digital data used ensures accurate medical records.
FreeStyle Libre 2 enables real-time data sharing with healthcare professionals and caregivers, enhancing safety. However, the question of autonomy, consent, and data management emerges with continuous biometric monitoring. While the device complies with the requirements of the Data Protection Act 2018 and UK GDPR (UK Government, 2018a; 2018b), ethical concerns extend beyond these boundaries. The seamless interface of the system with electronic health records enhances care but also increases the number of data entry points and potential vulnerabilities. The challenge of “function creep,” whereby data collected for self-management purposes are used for system-wide surveillance, highlights the need for transparency and consent. While some patients may feel empowered by continuous visibility, others may perceive continuous monitoring as surveillance, potentially shifting the balance of the therapeutic relationship.
In addition, the trend of increasing biometric monitoring from a distance also raises concerns with regard to data ownership and secondary use. Although patients may give consent for the secondary use of clinical data for a specific clinical purpose, the collection of large-scale glucose data sets also raises the potential for system-level uses, such as service delivery monitoring, commissioning, and population health analysis. Although these have their own uses in terms of improving planning and resource allocation, they also have the potential to challenge individual autonomy unless there is transparency. The principle of proportionality becomes particularly important in this respect, where the level of data collection and surveillance is only proportionate if there is a clinical benefit.

Conclusion and Recommendations
The national launch of FreeStyle Libre 2 represents a significant move in the digital transformation of diabetes management in the NHS. There are indications of improved glycemic control, patient engagement, and preventive care, which clearly articulates the strategic vision of data-driven and patient-centric care. Yet strategic alignment with policy does not necessarily imply transformation.
It would seem that FreeStyle Libre 2 represents a move in the right direction towards improved clinical and experiential outcomes, but also a move in the right direction towards the redistribution of professional workload, improved analytical accountability, and complex governance issues in the context of remote monitoring. Moreover, issues of digital exclusion, inequities of technological literacy, and infrastructural inequities have the potential to exacerbate existing inequities in health outcomes, as opposed to mitigating them. Psychological issues, such as alert fatigue and surveillance, introduce further complexity to the narrative of empowerment.
Therefore, the FreeStyle Libre 2 system can be regarded as one that enables conditional transformation, where the technological potential is significant, but the systemic outcome is dependent on the readiness of the organisation and the capabilities of the workforce. To maximise the benefits, the NHS must ensure interoperability, improve the digital capabilities of the workforce, establish structures for accountability in the remote monitoring of data, and establish digital inclusion strategies. Longitudinal analysis of the incidence of complications and hospitalisation rates is also significant.
Finally, digital innovation is not transformative in itself but is dependent on critical oversight.
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