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Type 2 diabetes mellitus (T2DM) is a long-term metabolic disorder characterised by chronically raised blood glucose levels due to the body's reduced response to insulin and the gradual decline of pancreatic β-cell function, leading to insufficient insulin production (DeFronzo et al., 2015; National Institute for Health and Care Excellence (NICE), 2022; American Diabetes Association (ADA), 2024). In contrast to Type 1 diabetes, which develops following autoimmune destruction of pancreatic β-cells, T2DM arises through a combination of inherited susceptibility and modifiable lifestyle factors, making prevention and early intervention particularly important (ADA, 2024).
T2DM represents a substantial global health challenge and accounts for around 90% of all diabetes cases worldwide (International Diabetes Federation, 2025; Diabetes UK, 2024). The likelihood of developing the condition is increased by several risk factors, including obesity, sedentary behaviour, unhealthy dietary patterns, smoking, advancing age and a positive family history (NICE, 2022; NHS, 2023). Without appropriate management, prolonged hyperglycaemia can contribute to serious complications such as cardiovascular disease, chronic kidney disease, diabetic neuropathy and retinopathy, all of which can have a considerable impact on health and wellbeing (World Health Organization (WHO), 2023).
Within primary care, practice nurses play an important role in supporting people living with T2DM. Through patient education, routine assessment, blood glucose monitoring and the delivery of evidence-based lifestyle advice, they encourage self-management and help reduce the risk of diabetes-related complications (NICE, 2022; Diabetes UK, 2024).
This report explores the physiological processes involved in maintaining blood glucose homeostasis and cellular energy production before examining the pathophysiology of T2DM. It also considers the importance of blood glucose monitoring and evaluates evidence-based lifestyle interventions that practice nurses can use to improve glycaemic control and support long-term disease management.
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Blood glucose homeostasis refers to the body’s ability to keep blood glucose concentrations within narrow physiological limits, ensuring cells receive sufficient energy while avoiding harmful fluctuations in glucose levels (Hall and Hall, 2021). This process is controlled primarily by the endocrine pancreas, where the islets of Langerhans contain β-cells that secrete insulin and α-cells that release glucagon (Tortora and Derrickson, 2021).
Following carbohydrate digestion, glucose enters the bloodstream, stimulating pancreatic β-cells to release insulin. Insulin binds to receptors on skeletal muscle, adipose tissue and liver cells, allowing glucose to move from the bloodstream into cells for immediate energy production or storage as glycogen through glycogenesis. As blood glucose levels return to normal, insulin secretion decreases through negative feedback, maintaining metabolic balance (National Institute for Health and Care Excellence (NICE), 2022). In people with T2DM, body tissues become less responsive to insulin, limiting the movement of glucose from the bloodstream into cells (American Diabetes Association, 2024).
When blood glucose levels fall during fasting or prolonged exercise, pancreatic α-cells secrete glucagon. This hormone raises blood glucose by stimulating glycogenolysis, which breaks down stored glycogen, and gluconeogenesis, where glucose is produced from non-carbohydrate sources in the liver. These mechanisms ensure a continuous glucose supply, particularly for the brain, which relies heavily on glucose for energy (Hall and Hall, 2021).
Cellular metabolism converts nutrients into energy required for normal body function. Glucose is the principal energy source, while oxygen is essential for aerobic respiration, allowing cells to generate adenosine triphosphate (ATP), the body's main energy molecule (Ross and Wilson, 2023). During glycolysis, glucose is converted into pyruvate within the cytoplasm, producing a small amount of ATP. In the presence of oxygen, pyruvate enters the mitochondria, where it forms acetyl coenzyme A before entering the Krebs cycle. The resulting electron carriers donate electrons to the electron transport chain, where oxygen acts as the final electron acceptor, producing most cellular ATP alongside carbon dioxide and water (Tortora and Derrickson, 2021).
ATP supplies energy for essential processes including active transport, muscle contraction, protein synthesis and tissue repair (Hall and Hall, 2021). In individuals with Type 2 diabetes, reduced insulin sensitivity restricts the entry of glucose into cells, making ATP generation less efficient even though blood glucose levels remain high. Maintaining effective blood glucose regulation is therefore essential to support normal cellular metabolism and reduce the risk of long-term complications associated with Type 2 diabetes (National Institute for Health and Care Excellence (NICE), 2022; American Diabetes Association, 2024).
[bookmark: _Toc233494706]Section 2: Pathophysiology & Impact
Type 2 diabetes mellitus (T2DM) develops when the body's ability to regulate blood glucose gradually deteriorates because insulin is no longer used effectively by body tissues. After carbohydrates are digested, glucose is absorbed into the bloodstream, triggering the pancreas to release insulin. Under normal physiological conditions, insulin allows glucose to enter cells where, in the presence of oxygen, it undergoes aerobic respiration to produce adenosine triphosphate (ATP), the molecule that provides energy for cellular activities (Hall and Hall, 2021; NHS, 2023; Silverthorn, 2022). In T2DM, insulin resistance disrupts this process, limiting glucose uptake by cells and causing blood glucose concentrations to remain abnormally high (DeFronzo et al., 2015; American Diabetes Association, 2024).
Whereas Type 1 diabetes results from autoimmune destruction of pancreatic β-cells, T2DM is characterised by both insulin resistance and a gradual decline in β-cell function (DeFronzo et al., 2015; American Diabetes Association, 2024). During the early stages of the disease, the pancreas attempts to overcome insulin resistance by producing larger amounts of insulin. Over time, however, β-cells gradually lose their capacity to produce sufficient insulin, resulting in reduced insulin secretion and worsening hyperglycaemia (American Diabetes Association, 2024; Davies et al., 2022). As glucose continues to accumulate in the bloodstream rather than entering body cells, common symptoms develop, including excessive thirst (polydipsia), frequent urination (polyuria), fatigue, blurred vision and delayed wound healing (Diabetes UK, 2024).
Persistently raised blood glucose levels can damage multiple body systems by promoting oxidative stress, chronic inflammation and injury to the vascular endothelium (Forbes and Cooper, 2013; Hall and Hall, 2021). This significantly increases the likelihood of developing long-term complications such as diabetic retinopathy, nephropathy, peripheral neuropathy and cardiovascular disease, which can adversely affect quality of life and increase healthcare needs (National Institute for Health and Care Excellence (NICE), 2022; World Health Organization (WHO), 2023). Achieving good glycaemic control is therefore essential to slow disease progression and minimise these complications.
Lifestyle behaviours have a considerable influence on both the development and progression of T2DM. Obesity, diets rich in refined carbohydrates, saturated fats and ultra-processed foods, physical inactivity and smoking all contribute to insulin resistance, making blood glucose regulation more difficult (Diabetes UK, 2024; NICE, 2022; Colberg et al., 2016). In contrast, maintaining a healthy body weight, following a balanced diet, participating in regular physical activity and avoiding tobacco use improve insulin sensitivity and enable glucose to be utilised more efficiently for ATP production (Evert et al., 2019; Colberg et al., 2016). These lifestyle measures also promote vascular health, improve glycaemic control and lower the risk of diabetes-related complications (NICE, 2022; Davies et al., 2022; Lean et al., 2018).
A sound understanding of the pathophysiological processes involved in T2DM enables practice nurses to provide effective education and encourage successful self-management. By supporting medication adherence, reinforcing healthy lifestyle choices and promoting regular blood glucose monitoring, practice nurses help individuals achieve better glycaemic control and reduce the likelihood of long-term complications. The role of blood glucose monitoring in diabetes management is explored in the following section (NICE, 2022; Diabetes UK, 2024).
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Regular blood testing helps individuals and healthcare professionals evaluate how well diabetes is managed. Blood glucose can be measured using either capillary finger-prick testing or continuous glucose monitoring (CGM) devices, which provide ongoing glucose readings throughout the day and night. Reviewing these results enables individuals to recognise patterns and understand how diet, physical activity, illness, stress and prescribed medication influence blood glucose levels (Diabetes UK, 2024).
Routine monitoring also supports the early recognition of hyperglycaemia and hypoglycaemia, enabling prompt action before more serious complications develop. Responding appropriately through dietary modification, medication adjustment or seeking professional advice helps restore blood glucose to the target range and reduces the risk of both immediate and long-term complications, including diabetic retinopathy, nephropathy, neuropathy and cardiovascular disease (National Institute for Health and Care Excellence (NICE), 2022).
Alongside day-to-day glucose monitoring, glycated haemoglobin (HbA1c) testing is used to evaluate average blood glucose control over the previous two to three months and provides an important measure of long-term diabetes management (American Diabetes Association, 2024). Healthcare professionals interpret HbA1c findings together with self-monitoring records to determine whether treatment goals are being achieved and to make informed decisions regarding medication, nutrition and physical activity. This personalised approach allows care plans to be adapted to the changing needs of each individual, supporting more effective long-term management (NHS, 2023).
Practice nurses play a key role in helping individuals use blood glucose monitoring equipment correctly, interpret their results and recognise when additional medical support is needed. Through patient education and the promotion of self-management, they encourage individuals to understand how lifestyle choices influence blood glucose control and empower them to make informed decisions about their health. This partnership between healthcare professionals and patients improves treatment adherence, supports better glycaemic control and reduces the likelihood of diabetes-related complications while enhancing overall quality of life (Diabetes UK, 2024; NICE, 2022).
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Adopting healthy lifestyle behaviours plays a central role in both preventing and managing Type 2 diabetes mellitus (T2DM). Current evidence indicates that a combination of healthy eating, regular physical activity, weight management and smoking cessation can improve glycaemic control while reducing the risk of long-term diabetes-related complications (National Institute for Health and Care Excellence (NICE), 2022). By improving insulin sensitivity, these interventions support better blood glucose regulation and contribute to improved long-term health outcomes.
Dietary management is a key element of diabetes care. Following a balanced eating pattern that includes whole grains, fruit, vegetables, lean sources of protein and unsaturated fats helps support healthy blood glucose levels and overall wellbeing. Limiting foods high in refined sugars, saturated fats and ultra-processed ingredients can reduce rapid increases in blood glucose after meals. Choosing lower glycaemic index foods, eating regular meals and maintaining appropriate portion sizes further promotes stable blood glucose concentrations throughout the day (Diabetes UK, 2024).
Regular exercise is another essential component of diabetes management. National guidance recommends that adults undertake at least 150 minutes of moderate-intensity physical activity each week alongside muscle-strengthening exercises on two or more days (NICE, 2022). Physical activity enhances insulin sensitivity by increasing glucose uptake into skeletal muscle cells, where glucose combines with oxygen during aerobic respiration to generate adenosine triphosphate (ATP), the body's primary source of cellular energy. Consequently, regular exercise helps lower blood glucose levels, reduce insulin resistance, support weight management and improve cardiovascular function.
Maintaining a healthy body weight is particularly important for individuals who are overweight or obese, as excess adipose tissue contributes to insulin resistance and makes blood glucose regulation more difficult. Research has demonstrated that even modest weight reduction can improve insulin sensitivity, enhance glycaemic control and delay the progression of T2DM (Diabetes UK, 2024; Lean et al., 2018). Smoking cessation is equally important because smoking increases insulin resistance, damages blood vessels and raises the likelihood of cardiovascular disease, stroke and chronic kidney disease. Support from services such as the NHS Stop Smoking Service can improve the chances of successfully quitting (NHS, 2023).
Effective diabetes management extends beyond lifestyle modification and also requires regular clinical reviews, routine blood glucose monitoring and adherence to prescribed treatment. These measures allow healthcare professionals to assess glycaemic control, identify changes in the condition at an early stage and modify treatment when required. Practice nurses have a crucial role in educating individuals, encouraging sustainable lifestyle changes and promoting active participation in self-management. Through these evidence-based approaches, they help improve blood glucose regulation, lower the likelihood of diabetes related complications while supporting better long-term wellbeing (NICE, 2022; Diabetes UK, 2024).
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In summary, Type 2 diabetes mellitus (T2DM) is a long-term metabolic disorder characterised by insulin resistance and the gradual deterioration of pancreatic β-cell function, leading to impaired regulation of blood glucose. Effective blood glucose homeostasis is essential for normal physiological function because cells utilise glucose in the presence of oxygen to generate ATP through aerobic respiration, the energy that powers cellular processes. When blood glucose regulation is disrupted, persistent hyperglycaemia increases the risk of both microvascular and macrovascular complications, which can have a significant impact on health and quality of life.
Successful management of T2DM depends on regular blood glucose monitoring, including self-monitoring where appropriate and HbA1c assessment, to evaluate glycaemic control and guide clinical decision-making. Alongside monitoring, evidence-based lifestyle interventions such as following a healthy eating pattern and taking part in routine physical exercise, achieving a healthy body weight and stopping smoking enhance insulin action , help regulate blood glucose levels and minimise future diabetes related complications (National Institute for Health and Care Excellence (NICE), 2022; Diabetes UK, 2024).
Practice nurses are central to supporting individuals with T2DM through education, ongoing assessment and the promotion of effective self-management. By encouraging informed decision-making, reinforcing healthy lifestyle behaviours and supporting adherence to treatment, they help individuals achieve improved glycaemic control, minimise disease progression and enhance long-term health and wellbeing.
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