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Type 1 diabetes (T1D) is an autoimmune chronic condition that causes the absolute loss of insulin production in the pancreatic islets due to selective destruction of insulin-producing pancreatic β-cells (Ilonen et al., 2019; DiMeglio et al., 2018). T1D is different from type 2 diabetes, which is frequently linked to insulin resistance, because it involves the absence of insulin that is produced naturally in the body, thus requiring lifetime insulin replacement therapy (Paschou et al., 2018). The most common clinical features are polydipsia, polyuria, unexplained weight loss, and lethargy, which may develop quickly in children and young adults (Lucier and Mathias, 2024). There is a need for a comprehensive and multi-disciplinary health and social care system to meet the needs of people with T1D within the community. These include the provision of specialist nurses for diabetes, access to innovative glucose monitoring systems, dietitian support for complex carbohydrate counting and psychological support to manage the emotional burden of diabetes care.
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[bookmark: _Toc235138200]Measuring and Monitoring: The Transition to Precision Care
Monitoring and measurement of Type 1 Diabetes has changed from basic retrospective analysis to advanced real-time predictive analytics. The glucose test has traditionally been the most important test for monitoring disease. The glycated hemoglobin (HbA1c) test is the most important test for monitoring disease. HbA1c indicates an individual's average blood glucose level for the last 2-3 months, and it is the glycation of hemoglobin in red blood cells (RBCs) that causes this (Foster et al., 2019). This is the gold standard test for the assessment of long-term glycemic control and risk of chronic complications, but has its limitations. Most importantly, the mean value obtained from the HbA1c can be deceiving, as it may conceal large fluctuations in glucose levels, such as high and low glucose levels that can be dangerous and happen every day (Chiang et al., 2018).
Amidst these constraints, a shift toward continuous glucose monitoring (CGM) systems in the clinical environment has occurred. CGM gives a complete 24-hour profile of interstitial blood glucose (Mathew, 2025) compared to conventional blood glucose monitoring which only provides a 'snapshot' of the blood glucose at one time. This technology is a paradigm shift and enables people to see trends when blood sugar is going up or down and take pre-emptive steps. These devices are crucial for acute metabolic prevention, especially for acute hypoglycemia, which is still considered a major concern of people with intensive insulin therapy, as stated in recent clinical perspectives (Lucier & Mathias, 2024).
Beyond that, the scientific community has started to go beyond mere glucose monitoring to understanding the biological heterogeneity of the disease. The endotype hypothesis indicates that T1D is not a one-sise-fits-all disease; rather, it is complex and has multiple pathways of immune dysfunction (Battaglia et al., 2020). Researchers are discovering specific biomarkers from genetic and single-cell epigenomic profiling that predict the disease's progression in an individual (Chiou et al., 2021). This is important because it paves the way for the new trend in medicine known as 'precision diabetology', where monitoring strategies are customised to the individual. For example, the high-risk individuals identified by genetic screening may be monitored more frequently, and thus, interventions may be taken before total destruction of the pancreatic β-cells occurs (Ilonen et al., 2019).
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T1D is a condition that requires insulin to be replaced continuously in a physiological manner. The body is unable to manufacture this and needs to take the insulin by itself, either by multiple daily injections (MDI) or by continuous subcutaneous insulin infusion (CSII) by an insulin pump (Lucier & Mathias, 2024). But, the development of hybrid closed-loop systems has gone a long way toward control in the 21st century. These are systems that link a CGM to an insulin pump and use an algorithm to automatically dose insulin according to the current data (Quattrin et al., 2023). This helps to reduce the risk of human error and greatly saves the cognitive load of the patient when previously they were required to perform manual calculation for every dose.
Insulin delivery is no longer the only method of controlling T1D; a new approach is immune-based intervention. One of the landmarks in the treatment of diabetes was the introduction of therapies that target immune responses to the destruction of the pancreatic cells. Agents such as teplizumab mark the first true breakthrough in disease prevention, as Dayan et al. (2019) point out. Instead of targeting the inflammatory T-cells, clinicians can try to retard the clinical onset of the disease by several years. This is a medical and social accomplishment – not only because of the medical result, but because the patient will have a longer period of some natural insulin production, resulting in better long-term outcomes.
Superb control additionally relies on strict training. As highlighted by Chiang et al. (2018), all the technology in the world would be useless if the patient can't interpret the data. Education should include carb counting, the effects of physical activity and sick days. Moreover, the dietitians and specialist nurses' role is essential to ensure patients are able to 'survive' and maintain high quality of life. This multidisciplinary approach does not only focus on maintaining T1D in a range; instead it brings complex medical care into the life of the individual (Paschou et al., 2018).
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T1D affects all areas of a person's life, and has far-reaching effects in the community and support network. The most important medical consequences are the microvascular and macrovascular complications. Without good glycemic control, people may be more likely to develop diabetic retinopathy (vision loss), nephropathy (kidney failure), and neuropathy (nerve damage) (Lee et al., 2019). In addition, the cardiovascular consequences are profound; adults with T1D have a considerably greater risk of developing heart disease than the general population, and require clinical follow-up and surveillance throughout their lives (Norris et al., 2020).
The psychosocial consequences of the disease may be more difficult to deal with. Constant, 24/7, self monitoring puts an unrelenting cognitive load on the individual. This can lead to diabetes distress, a particular psychological burden with feelings of burnout, anxiety and helplessness (van Duinkerken et al., 2019). T1D often disrupts young people's developmental milestones, as it is often diagnosed when they are children or teenagers. People with diabetes who need to keep private time to monitor their blood sugar or take insulin are often socially isolated because they are unable to access suitable facilities in schools and workplace settings (Chiang et al., 2018).
In addition, there is always the risk of acute emergencies. So, diabetic ketosis acidosis (DKA) which is a life-threatening condition caused by very low insulin and very low blood glucose levels and hypoglycemia is a constant stress for the patients and their families (Foster et al., 2019). These crises frequently result in presenting to the ED and hospitalisation, adding significant financial and operational burden on health services. As such, the consequence of T1D is not just the patient, but also catalyses the establishment of larger community health initiatives with a focus on peer-support groups and specialised diabetes clinics that offer the emotional and technical supports needed to help patients cope with the burden of their disease (Mobasseri et al., 2020).
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Type 1 diabetes continues to be a major global health problem and is still on the increase throughout the world. Recent modelling projects that in 2021 there were 8.4 million people with T1D, rising to more than 9 million by 2025, and that this will be the case for all age groups and regions. This is also reflected in the statistics in the UK, which consistently show an alarming increase in cases, especially amongst the young. Whilst the acute risks of T1D are clear, the disease's long-term consequences on the quality of life of a person with the disease and on public health resources are also significant. Going forward, ensuring access to sophisticated monitoring technology and immunotherapies on an equitable basis is critical to reduce the increasing mortality and morbidity of this disease.
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