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[bookmark: _Toc223035723]Introduction: Diabetes and the Need for Effective Glucose Monitoring

Diabetes is a commonly found chronic condition that can be serious if a person is not monitored properly to help keep their blood glucose levels in the range that they should be to reduce the risks of stroke and/or heart attack and many of the associated complications of diabetes, including kidney failure, nerve damage, and/or blindness (Bidonde et al. 2017, Di Molfetta et al. 2025). Historically, patients with diabetes have primarily monitored their blood glucose by Self-Monitoring Blood Glucose (SMBG) through the use of finger stick methods to test their blood glucose at singular points in time (Blum 2018, Kudva et al. 2018). Although this has many clinical advantages, it is often painful, disruptive, and inconvenient for individuals with diabetes who are required to perform finger sticks many times a day to monitor their blood glucose which may lead to individuals not testing their blood glucose levels as often as they should be (Blum 2018, Scott, Bilous & Kautzky-Willer 2018). 
[bookmark: _Toc223035724]Evolution of Glucose Monitoring Technologies

Traditional methods of tracking glucose levels (like finger prick monitoring) are limited; therefore, new methods that allow continuous and quick tracking of glucose levels have been developed. An example of this is Freestyle Libre, which addresses the limitations of traditional methods by providing near-continuous glucose readings and allowing users to see patterns over time instead of relying on one-off readings (Blum, 2018; Tsoukas et al., 2020). In clinical literature, Freestyle Libre has been described as a tool that provides both patients and healthcare professionals with meaningful glucose information at the time of routine primary care visits in order to aid decision making (Blum, 2018). This essay will look to critically evaluate the implementation of Freestyle Libre, a diabetes tracking system, and consider the impact it has had on service delivery and the patient. It will also examine the pros and cons of Freestyle Libre and offer recommendations to better improve patient care.
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Overview of the Freestyle Libre System

[bookmark: _Toc223035726]Device Classification and Mechanism

The Freestyle Libre flash glucose monitoring (FGM) system (Blum, 2018) is a type of continuous glucose monitoring (CGM) that enables glucose level measurement without repeated finger-stick testing (Kudva et al., 2018; Bidonde et al., 2017). The Freestyle Libre sensor measures glucose levels in interstitial fluid located under the skin rather than sampling blood as with other devices.

[bookmark: _Toc223035727]Components and Functionality

The Freestyle Libre System consists of a small sensor (inserted beneath the skin of the upper arm), a reader unit (hand-held device), or, in some cases, a smartphone device (Kudva et al., 2018; Di Molfetta et al., 2025). The sensor records glucose 1 minute at a time (every minute) and stores the data, which can be read by either the reader unit or smartphone when the sensor is scanned. Current glucose levels, historical glucose levels/trends, and directional arrows indicating the direction of change in glucose levels are displayed when the sensor is scanned (Tsoukas et al., 2020; Oyagüez et al., 2021).
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The clinical advantages of Freestyle Libre's continuous 14-day readings compared to intermittent finger-stick measurements include the ability to identify patterns of glucose levels and variability of glucose levels, and to detect previously undetected prolonged periods of high or low blood glucose levels (e.g., overnight hypoglycaemia) (Fokkert et al., 2017; Tsoukas et al., 2020). Freestyle Libre delivers higher levels of accuracy than finger-stick testing in detecting hypoglycaemia (Galindo et al., 2020). Additionally, while older versions of Freestyle Libre do not have automatic high/low alarm functions, they do not require finger stick calibration to ensure accuracy (Bidonde et al., 2017; Blissett et al., 2022).
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[bookmark: _Toc223035730]Improved Clinical Workflow

Freestyle Libre helps diabetes management improve through more frequently checking glucose levels, leading to better self-care habits and better blood sugar levels (Blum, 2018). It also allows medical personnel to access glucose information via the cloud, increasing their ability to make decisions about patient treatment (CuerdaDel Pino et al., 2025). The move from episodic, clinic-based care to continuously monitored, data driven, and remotely managed has completely changed how diabetes services are delivered (Galindo et al., 2020). Another benefit is the decrease in finger sticks because of not having to use strips to check blood sugar, which reduces the expense associated with them and the burden placed on the diabetes patient and the health care system (Blum, 2018).

[bookmark: _Toc223035731]Health System and Economic Impact

Comparing population-level Freestyle Libre use versus traditional SMBG shows fewer acute complications (severe hypoglycaemia, diabetic ketoacidosis, etc.) which translate into fewer emergency department visits and fewer hospitalizations (Blum, 2018; Blissett et al., 2022). Economic modelling shows over 1,000 fewer severe hypoglycaemic episodes per 1,000 patients per year from free use of Freestyle Libre 2 among patients with type 2 diabetes who take basal-bolus insulin compared to traditional SMBG. As such, there would be substantial reductions in downstream healthcare utilization from this intervention (Oyagüez et al., 2021).
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Continuous glucose monitoring (CGM) provides patients with blood sugar trends, variability, and patterns over time; this is more informative than measuring blood through a finger prick test. This means patients and their doctors can have more manageable discussions regarding possible treatment plans to proactively manage blood sugar (Kudva et al., 2018; Scott, Bilous & Kautzky-Willer, 2018; Tsoukas et al., 2020). By using telemedicine and remote monitoring, healthcare professionals can also access patient data when they're needed; this reduces the need for a patient to physically go to an office for an appointment, and also makes it easier for patients who live in rural areas or cannot attend a clinic to have their diabetes managed (Blum, 2018; Bidonde et al., 2017).

[bookmark: _Toc223035733]Scalability, Clinical Outcome and Long-Term Impact

Since the Freestyle Libre device is factory-calibrated, there is no longer a need for users to routinely calibrate their device by pricking their fingers. Therefore, the device can easily be included in all diabetes care pathways (Fokkert et al., 2017), which has contributed to the growth and development of this device as it relates to scalability on both the primary and specialist levels (Fokkert et al., 2017; Galindo et al., 2020). Since a larger amount of glucose data can assist clinicians to adjust an individual's insulin regimen and other treatments with greater accuracy, this may positively affect long-term diabetes outcomes such as reducing HbA1c levels and increasing the time a person is within their target glucose range (Blum, 2018; Scott, Bilous & KautzkyWiller, 2018). Evidence from real-life situations has also demonstrated that people who use the Freestyle Libre device have improved glycaemic control and therefore are less likely to require health care resources (e.g. fewer paramedic call-outs and emergency admissions for hypoglycaemia and diabetic ketoacidosis) (Blissett et al., 2022).
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[bookmark: _Toc223035735]Shifting the Demand on Workforce

There are considerable advantages and disadvantages to using the service delivery model. The benefit of near-continuous monitoring can be outweighed by the drawbacks of possible over-identification, leading to increased anxiety, greater chances of receiving false-positive alerts, and over-management on behalf of the patient and clinician, in the absence of the proper education and context required to interpret the data (Galindo et al., 2020; Bidonde et al., 2017; CuerdaDel Pino et al., 2025). Even though remote monitoring does reduce the amount of in-person visits, the clinician has to view the uploaded data in between the office appointments, shifting the demand of the service rather than decreasing the demand (Kudva et al., 2018; Tsoukas et al., 2020). Some patients may still require a physical presence for support or have inadequate digital literacy to engage in remote care.

Freestyle Libre has changed the game of how diabetes is monitored by providing remote access to continuous glucose data, allowing for a more proactive and person-centred approach to care (Kudva et al., 2018; Tsoukas et al., 2020). However, these benefits will only be maximized in a well-defined care model where there is consistency in the interpretation of the data, management of workload for clinicians, and equitable access (Galindo et al., 2020; Blissett et al., 2022).

[bookmark: _Toc223035736]Effects on Patient Confidence

User experience with Freestyle Libre is mostly pleasant, with many users reporting that they feel greater confidence and security due to their reduced reliance on finger sticks, making their glucose monitoring experience much less invasive (Blum, 2018). Due to the availability of a continuous source of glucose data, users are able to access real-time feedback regarding food intake, exercise, stress level and medication taken and becoming more knowledgeable, empowered and involved in the day-to-day management of their diabetes (Blum, 2018; Di Molfetta et al., 2025). Most users feel better prepared to have discussions regarding their treatment options and thus express an increased level of satisfaction with their clinician and their treatment (Kudva et al., 2018).

There is also some evidence that suggests that this higher confidence in managing diabetes can lead to better clinical outcomes. Users of Freestyle Libre report spending greater amounts of time in the recommended target glucose range, while also experiencing fewer episodes of hypoglycaemia and hyperglycaemia when compared to users of SMBG (CuerdaDel Pino et al., 2025). The reductions in A1c reported thus far from users of Freestyle Libre have been of a modest yet inconsistent nature, overall glycaemic levels can improve (Bidonde et al., 2017). Trend arrows and historical data provide an earlier warning of glucose fluctuations, assisting the user with reducing their anxiety levels and improving their overall quality of life (Scott, Bilous & Kautzky-Willer, 2018).
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There, however, are some users who do have concerns regarding the accuracy of continuous glucose results when there is a relatively rapid fluctuation in glucose levels which adversely impacts their confidence in the continuous glucose data and causes them to confirm the continuous glucose results with finger sticks (Blum, 2018). Additional concerns that may negatively impact user experience with Freestyle Libre are adhesive irritation, discomfort, sensor detachment and either ease of use or functionality of the reader/app (Blum, 2018). In earlier models of the Freestyle Libre system, the user did not have alarms if their glucose levels were too high and too low, and therefore the user had to remember to scan their continuous glucose monitor frequently throughout the day and evening; therefore, many users experienced difficulty with that process, especially in the evening and during hectic times at work (Kudva et al., 2018). Proper education and documentation of the correct way to interpret continuous glucose monitoring data and to respond appropriately to fluctuations in glucose readings and trend arrows are essential for the safe use of a continuous glucose monitoring device (Fokkert et al., 2017).
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There is a profound effect of the FreeStyle Libre system on people living with diabetes in terms of improving their experience with self-managing diabetes, engaging with their healthcare providers, and understanding their glucose level trends over time. Many users report feeling more confident, satisfied and in control of their diabetes with the use of this technology. However, for users to derive the full benefits of FreeStyle Libre, they must receive education on how the FreeStyle Libre functions, develop realistic expectations, and transform their existing knowledge and beliefs into an evidence-based framework for interpreting glucose data. These have been identified as areas for improvement.

A key advantage of the FreeStyle Libre Pro over traditional point-of-care glucose testing is its ability to detect both hyperglycaemia and hypoglycaemia with greater accuracy than traditional point-of-care devices; therefore, it is essential that the data produced by the FreeStyle Libre Pro is also accurately interpreted. Going forward, sensor accuracy, optional alarms for high and low glucose values, more extensive educational materials addressing the use of FreeStyle Libre and FreeStyle Libre Pro by patients and healthcare providers, and more data on cost-effectiveness and accessibility of FreeStyle Libre and FreeStyle Libre Pro will be topics for improvement.

[bookmark: _Toc223035739]Conclusion

In conclusion, FreeStyle Libre has revolutionised glucose monitoring, allowing consumers to change from intermittent finger-prick glucose testing to continuous or flash glucose monitoring; improving the perceived comfort of glucose monitoring for consumers; improving the amount of data available to people with diabetes; and facilitating self-empowerment of people with diabetes. However, due to the major challenges associated with FreeStyle Libre, like the need for active scanning, challenges of data interpretation, occasional inaccuracy during hypoglycaemia, and concerns about affordability and equitable access, there is still a great deal of continuing work needed to improve the FreeStyle Libre experience for users.
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