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Introduction
This report will critically examine the device Freestyle Libre (FSL). The delivery of healthcare has been profoundly changed by digital innovations such as FSL. It was first implemented in the United Kingdom (UK) in 2017 and is being embraced by the NHS more widely. FSL is a significant development in the treatment of diabetes. The device is disposable and can be used by children as young as 4 through to adulthood and is also safe during pregnancy. It also helps with long term effects like delaying the course of the disease (Deshmukh et al., 2020). 
FSL offers a flash glucose monitoring option in place of conventional finger-prick testing. Users can get real-time glucose data using a tiny sensor that is worn on the body. The FSL enhances glycaemic control and self-management in the treatment of long-term illness diabetes. In the last ten years this technology has improved clinical results, eased discomfort, and increased convenience for people with diabetes (Abbott, 2023).
Interstitial fluid from the muscle is drawn by the fiber into the FSL sensor, where glucose levels are automatically recorded every minute and stored for eight hours at 15-minute intervals. Users can scan the reader over the sensor and can view their blood sugar readings. Users must scan the sensor at least once every eight hours to collect data for a complete day. Instead of utilising the reader, a mobile device with the LibreLink companion software loaded can scan the sensor. Like the reader, the LibreLink app is compatible with Android smartphones (NICE, 2017).
Chosen Areas
The impact of FSL on two important areas is rigorously examined in this report. Firstly, service delivery, which will include clinical workflows, and efficiency. Secondly, the experience of the patient or service user, such as issues with digital literacy and equity, health outcomes, and access. Using recent research from the UK, this report assesses the technology's advantages and disadvantages before making policy and practice suggestions. 
Below is an image of the FSL sensor and reader equipment
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Service delivery
There are a few types of FSL models. In many markets, FSL 2 typically requires a reader or smartphone to scan the sensor to obtain a reading. It doesn't immediately transfer all the readings to the phone in real time, though this is starting to develop in some areas. Without the need for human scanning, FSL 3 provides continuous, automated data transfer to the smartphone (or another compatible device) approximately once every minute (Kudva, et al., 2018). 
FSL is convenient and simple to use. It minimises the need for face-to-face contact with those patients who are considered low risk, through remote assessments via FSL. Data can be shared with clinicians and patient readings can be seen on mobile devices as well as online browsers. It can also be stored to cloud storage. Apart from its warm-up time and the low age restriction for use, the FSL system has very few downsides. In contrast to conventional blood glucose meters, some of which can monitor glucose concentrations in as little as five seconds, the warm-up time is one hour. This can become a health issue when patients need a glucose reading urgently (Nguyen, et al., 2023). 
Clinical procedures have changed dramatically since FSL was incorporated into NHS diabetic care. The transition to data-driven decision-making is made possible by FSL, which offers data that is almost constant. With FSL there is no pain in the fingertips as it sticks onto the arm. Trend reports, time-in-range measures, and glucose variability are easily available to clinicians, enabling more proactive and individualised treatment programs (Gleeson et al., 2019).
Over 10,000 FSL users participated in a comprehensive UK audit conducted by the Association of British Clinical Diabetologists (ABCD), which showed notable improvements in hypoglycemia awareness and HbA1c reductions. This illustrates how improved data visibility due to using FSL leads to clinical advantages, however data also suggests that staff members who analyse glucose monitors data require more and continuous training (Rayman et al., 2022).
The Association of British Clinical Diabetologists (ABCD), (2022) also say FSL has improved care quality but also increased time demands. This is because diabetes specialist nurses and consultants have reported more data is interpreted for each patient in comparison to testing via finger prick testing. Furthermore, there are two sides to data overload. Better management is made possible by more data, but staff and patients must also devote more time to it, which could lead to an increase in workload.
Hospitalisations and diabetes-related emergencies are decreased when using FSL. It was reported that users of FSL had a 46% decrease in hypoglycemic episodes and a 59% decrease in hospital admissions in a 2024 trial, which was conducted in a socially impoverished area of Northwest England (Virdi et al., 2024).
Regular usage of the FSL sensors is necessary to maximise the advantages as some populations have been shown to use sensors at less than 70% of their potential, which compromises both efficacy and cost effectiveness (Cucinotta, et al., 2024). 
According to NICE, (2022) eligibility and finance issues plagued the initial rollout. Historically, only patients who met certain clinical criteria such as frequent hypoglycemia or poor glycaemic control) were covered by the NHS for FSL. Although this has now expanded, there is still geographical variance in terms of who is eligible and the speed at which devices are delivered. Even though each sensor costs around £50 and lasts for 14 days, the long-term financial savings from fewer difficulties are substantial. FSL results in minor increases in overall costs, which are counterbalanced by fewer admissions and emergency treatments, according to a UK budget impact analysis conducted for NHS England (Tauschmann et al., 2022).
Technically speaking, post-market reports point out FSL sensor reliability problems that impact patient trust and long-term use, including adhesive-related dermatitis, detachment, and sporadic inaccuracy (Alva, 2022). 
Furthermore, according to NICE, (2017) FSL was the subject of a medical device alert by the Medicines and Healthcare Products Regulatory Agency. This was because patients may use lotions or sprays beneath their sensor to reduce skin sensitivities, which may impact the performance of the device. As clinical efficacy and real-world performance differ, these side effects are less common in controlled trials. In regular diabetic care, these discrepancies affect cost-effectiveness, satisfaction, and adherence (Pleus, 2021).
Effect on Service Users and Patients 
For patients before FSL, needles may have been an inevitable part of life for those with type 1 diabetes. The intermittent finger-prick measurements used in traditional blood glucose monitoring limited understanding of glycaemic variability. In addition, patients found it uncomfortable to be pricked multiple times a day, and it did not produce reliable results. Due to the process of finger pricking of patients with type 1 diabetes that need to maintain their glucose control did not always self-monitor on time.  It has been documented that there is a direct correlation between poor glycemic control and less frequent self-testing, and the fear of blood, pain, and discomfort associated with the finger prick method, in addition to cumulative harm to the fingertips (Galindo, et al., (2020). 
Additionally, (Galindo, et al., (2020) also suggests patients report less worry, better sleep (thanks to trend notifications), and fewer hypoglycaemic episodes. Users characterised FSL as "life-changing" in qualitative investigations because it gave them more autonomy and control over their situation.
Molfetta, et al., (2025) suggests for those with Type 1 diabetes and some with Type 2, the FSL is especially important since it helps them better track glucose changes. The technology improves glycaemic management and lowers the risk of acute complications by giving patients and healthcare providers access to real-time glucose data, which facilitates prompt decision-making. Access to glucose management indicators like FSL can also be used in place of quarterly HbA1c blood tests, which further lowers system costs, and the ability to enable remote consultation and diabetes monitoring. These additional advantages of the FSL system were especially helpful during the worldwide COVID-19 epidemic (Blissett et al., 2021)
Heald et al., (2022) suggests that by providing painless, real-time glucose monitoring, FSL has completely transformed diabetic self-management. Within six months of beginning FSL, an average HbA1c drop of 1.47% was observed in an Eastern Cheshire trial, suggesting a significant improvement in glycaemic management. Patients in the Blackpool Teaching Hospital trials reported improved quality of life due to better control of blood sugars and fewer hospital visits, when using FSL (NIHR Manchester BRC, 2024).
However, Yadegarfar, et al., (2020) argues that despite significant advancements in the pharmaceutical management of the disease in recent years and increased access to expert patient programs like the FSL, many people with type 1 diabetes have maintained high HbA1c levels. 
According to Weisman, (2022) equitable access to FSL is still an issue, despite its clinical advantages. Elderly and socioeconomically disadvantaged patients who do not have smartphones, WI-FI, familiarity with apps, reliable internet, or digital literacy are disproportionately affected by digital exclusion which is a serious concern. Research indicates that these groups are less engaged in utilising the FSL sensors, which lowers glycaemic improvements and increases health disparities Therefore, FSL adoption runs the danger of escalating already-existing discrepancies in diabetes outcomes in the absence of focused education and inclusive distribution measures Brough, (2023)
Additionally, despite possible advantages, some patients—particularly those with Type 2 diabetes—are still unable to get FSL due to NHS eligibility requirements, despite improvements. Fairness and inclusion become ethical issues because of this, especially when private purchasing is out of reach (NICE, 2022).
Even though no significant breaches have been disclosed, FSL's generation and storage of personal health data raises privacy and data security issues. To preserve patient trust, manufacturers must be transparent about how they store data and share it with clinicians (Data Protection Act, 2018).

Researchers point out that many health apps make claims of compliance but fall short of providing complete anonymisation or control over local storage, undermining the GDPR's privacy objectives. Abbott serves as a data controller with legal obligations of transparency, security, and purpose limitation as the FSL system uses cloud-based Libre view to gather continuous glucose readings and identifiable user data (Abbott, 2025). 

However, despite Abbott's claims of GDPR compliance, third-party analytics still pose vulnerabilities. Researchers point out that many health apps make claims of compliance but fall short of providing complete anonymisation or control over local storage, undermining the GDPR's privacy objectives (Drug Delivery Business, 2024). 

Real-time data empowers many people psychologically, while for others, seeing glucose variations all the time can cause worry or information overload. Alarm fatigue may cause stress or worse adherence, particularly in more recent continuous glucose monitors models with real-time warnings (Oriot, et al., 2023). 
Conclusions and recommendations
In the UK, the FSL is a game-changing invention for diabetes treatment. More patient-centered, knowledgeable, and responsive care is made possible by it, especially for those with Type 1 diabetes. Significant gains in glycaemic management, fewer acute episodes, and improved quality of life are demonstrated by data from UK audits and studies.
While FSL promotes more effective treatment from the standpoint of service delivery, it also presents difficulties such data overload, problems with technical dependability, and more demands on clinician time. The benefits are not fairly spread because of socioeconomic, technological, and regional constraints, but for patients, it reduces the stress of monitoring and empowers self-management.
Recommendations and suggestions to maximise the impact of FSL are to expand NHS eligibility requirements to reduce disparities and provide access to more patients, particularly those with Type 2 diabetes. Secondly improvements to interpretation and compliance for both patients' and practitioners', such as improved training. Additionally, encouragement of digital inclusion by providing people with low levels of digital literacy with gadgets, applications, or training. Also tracking long-term results using research and national audits will produce accurate data for improvements. Furthermore, in accordance with the UK GDPR (2018) and the Data Protection Act (2018), future initiatives should place a high priority on digital literacy, equal access, and transparent governance (Data Protection Act, 2018).
Lastly and importantly, although FSL is not a cure-all, patients and the larger healthcare system can profit in the long run from its careful application.
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