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Assessment: 

Diabetes mellitus is a chronic metabolic disorder characterised by elevated blood glucose levels resulting from inadequate insulin production, impaired insulin action, or both. Type 2 diabetes mellitus (T2DM) is the most common form, accounting for approximately 90–95% of diabetes cases worldwide. It develops when body tissues become resistant to insulin and the pancreas cannot produce enough insulin to maintain normal blood glucose levels. Persistent hyperglycaemia can damage blood vessels, nerves, kidneys, eyes and the cardiovascular system, increasing the risk of serious health complications (NICE, 2022; Diabetes UK, 2024; World Health Organization, 2025).

In the case study, the practice nurse recognises that many patients require greater knowledge of diabetes and the factors affecting blood glucose control. Patient education is essential because it improves understanding of the condition, encourages adherence to treatment and supports informed lifestyle choices. Effective education enables patients to participate in self-management and achieve better glycaemic control.

Risk factors for T2DM include obesity, physical inactivity, unhealthy diets, smoking and increasing age, while family history, ethnicity and previous gestational diabetes also increase susceptibility. By educating patients about these risk factors and promoting healthy behaviours such as balanced nutrition, weight management and regular physical activity, the practice nurse can help reduce disease progression, minimise complications and improve long-term health outcomes.

Maintaining blood glucose within a normal physiological range is essential because glucose is the body’s primary source of energy, particularly for the brain, muscles and other vital organs. Blood glucose levels are regulated through homeostasis by the hormones insulin and glucagon, both produced by the pancreas. These hormones work together to ensure that cells receive enough glucose for energy while preventing blood glucose from becoming too high or too low (NHS, 2023).
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· Bessesen (2023)

Following a meal, carbohydrates are digested into glucose, which is absorbed into the bloodstream. As blood glucose levels rise, beta cells in the islets of Langerhans release insulin. Insulin binds to receptors on muscle, fat and liver cells, enabling glucose to enter the cells through glucose transporter proteins (GLUT4). Inside the cells, glucose is used to produce energy through cellular respiration. Any excess glucose is stored as glycogen in the liver and muscles or converted into fat for long-term energy storage (OpenStax, 2023; National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK), 2023).
When blood glucose levels fall between meals or during exercise, alpha cells in the pancreas release glucagon. Glucagon stimulates the liver to break down glycogen into glucose (glycogenolysis) and produce new glucose through gluconeogenesis. This glucose is released into the bloodstream, restoring blood glucose levels. Together, insulin and glucagon operate through a negative feedback mechanism, maintaining blood glucose within a safe range (NHS, 2023).

In people with Type 2 diabetes mellitus, this homeostatic process is disrupted due to insulin resistance. Although the pancreas may initially produce sufficient insulin, body cells do not respond effectively. Over time, insulin production may also decline, resulting in persistent hyperglycaemia. Long-term elevated blood glucose damages blood vessels and nerves, increasing the risk of complications such as cardiovascular disease, diabetic retinopathy, nephropathy and peripheral neuropathy (NICE, 2022).
In the case study, the practice nurse has an important role in educating patients about how insulin, glucagon and lifestyle choices influence blood glucose regulation. Explaining these processes helps patients understand why following prescribed treatment, attending regular diabetes reviews and adopting healthier lifestyle behaviours are essential. A balanced diet, regular physical activity and maintaining a healthy weight improve insulin sensitivity and support effective blood glucose control, while smoking cessation further reduces the risk of cardiovascular complications (Diabetes UK, 2024). By understanding these mechanisms, patients are better equipped to manage their diabetes and reduce the risk of long-term complications.

Glucose and oxygen are essential for cellular metabolism because they enable the body to produce adenosine triphosphate (ATP), the main source of energy for cellular activities. Organs such as the brain, heart and skeletal muscles depend on ATP to function effectively. In the case study, the practice nurse should explain this process to patients with Type 2 diabetes so they understand why maintaining stable blood glucose levels is essential for health.

Following the digestion of carbohydrates, glucose is absorbed into the bloodstream from the small intestine. Insulin, produced by the beta cells of the pancreas, allows glucose to enter body cells by binding to insulin receptors. Once inside the cell, glucose undergoes cellular respiration. Oxygen, transported by the blood after gas exchange in the lungs, is required for this process to produce energy efficiently (NHS, 2023).
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Cellular respiration occurs mainly in the mitochondria and has three stages: glycolysis, the Krebs cycle and oxidative phosphorylation. During glycolysis, glucose is broken down into pyruvate, producing a small amount of ATP. In the presence of oxygen, pyruvate enters the mitochondria, where further reactions release carbon dioxide and transfer high-energy electrons to the electron transport chain. Oxygen acts as the final electron acceptor, allowing oxidative phosphorylation to generate approximately 30–32 molecules of ATP from one glucose molecule, (Alberts et al., 2002). Water is produced as a by-product (OpenStax, 2023).
In people with Type 2 diabetes, insulin resistance reduces the uptake of glucose into body cells. Although glucose remains in the bloodstream, cells cannot use it efficiently to produce ATP. This may cause fatigue and reduced energy while prolonged hyperglycaemia increases the risk of cardiovascular disease, diabetic nephropathy and retinopathy (NICE, 2022).
Within the case study, the practice nurse should explain that healthy eating, regular physical activity and prescribed medication improve glucose uptake and ATP production. Exercise increases insulin sensitivity, allowing muscles to use glucose more effectively, while smoking cessation supports oxygen delivery and cardiovascular health. Educating patients about these processes encourages effective self-management, improves blood glucose control and reduces the risk of long-term diabetes complications.

Monitoring and recording blood glucose levels is a key aspect of managing Type 2 diabetes mellitus (T2DM). Regular monitoring enables healthcare professionals and patients to assess how effectively blood glucose is being controlled and whether current treatment strategies are achieving their intended outcomes. In the case study, the practice nurse is responsible for educating patients about the importance of monitoring their blood glucose levels to improve their understanding of diabetes and support effective self-management.
Blood glucose levels fluctuate throughout the day in response to food intake, physical activity, stress, illness and medication. Recording these levels helps identify patterns that may not be recognised from a single reading. For example, consistently high blood glucose after meals may indicate the need for dietary changes or medication adjustments. Likewise, low blood glucose levels may suggest that medication doses require review. Identifying these trends enables healthcare professionals to make evidence-based decisions regarding treatment and lifestyle interventions (NICE, 2022).

An important measure of long-term blood glucose control is the glycated haemoglobin (HbA1c) test. Unlike a finger-prick blood glucose test, HbA1c reflects the average blood glucose level over the previous two to three months because glucose binds to haemoglobin within red blood cells. Regular HbA1c testing enables healthcare professionals to evaluate treatment effectiveness and assess the risk of diabetes-related complications (Diabetes UK, 2024).

Self-monitoring of blood glucose may also benefit individuals taking insulin or medications associated with hypoglycaemia. Finger-prick testing helps patients understand how meals, exercise, illness and medication affect blood glucose levels. Some individuals may also use continuous glucose monitoring systems, which provide detailed information about glucose trends throughout the day and night (NHS, 2023).
Within the case study, the practice nurse should teach patients how to interpret their blood glucose results and use this information to make informed decisions about diet, physical activity and medication adherence. Accurate monitoring also improves communication during diabetes reviews, enabling personalised care and early intervention if blood glucose control deteriorates. Regular monitoring, combined with patient education, supports improved glycaemic control (International Diabetes Federation, 2025), reduces the risk of long-term complications and promotes better overall health.

Effective management of Type 2 diabetes mellitus (T2DM) requires healthy lifestyle behaviours, medication adherence and regular monitoring. Evidence-based recommendations aim to improve glycaemic control while reducing the risk of complications such as cardiovascular disease, kidney disease, diabetic retinopathy and peripheral neuropathy. In the case study, the practice nurse plays an important role in educating patients about these recommendations and supporting them to make sustainable lifestyle changes.

A healthy, balanced diet is one of the most effective ways to manage blood glucose levels. NICE recommends consuming vegetables, wholegrains, fruit, legumes and lean sources of protein while limiting foods high in saturated fat, added sugar and refined carbohydrates (NICE, 2022). Wholegrain carbohydrates release glucose more slowly into the bloodstream, helping to prevent rapid increases in blood glucose. High-fibre foods also promote satiety, supporting weight management. The practice nurse should advise patients about portion control, healthy food choices and reducing sugary foods and drinks.
Maintaining a healthy weight is another important recommendation. Excess body weight, particularly abdominal obesity, increases insulin resistance, making it more difficult for glucose to enter body cells. Research shows that losing 5–10% of body weight can improve insulin sensitivity, reduce HbA1c levels and lower cardiovascular risk (Diabetes UK, 2024). The practice nurse should encourage realistic weight-loss goals and support patients in making gradual, sustainable dietary and lifestyle changes.
Regular physical activity also improves blood glucose control by increasing insulin sensitivity and helping muscles absorb glucose more effectively. NICE recommends at least 150 minutes of moderate-intensity aerobic exercise each week, together with muscle-strengthening activities on two or more days (NICE, 2022). Activities such as brisk walking, cycling or swimming improve cardiovascular health while helping maintain healthy blood glucose levels. Encouraging patients to choose enjoyable activities increases the likelihood of long-term participation.

Smoking cessation should also be promoted because smoking increases insulin resistance and significantly raises the risk of cardiovascular disease, stroke and poor wound healing in people with diabetes (NHS, 2023). The practice nurse should explain these risks and direct patients towards appropriate smoking cessation support services.
Medication adherence remains essential for achieving good glycaemic control. Many individuals with T2DM require medicines such as metformin, while others may eventually need additional therapies or insulin. Patients should understand how and when to take their medication and the importance of following prescribed treatment. Regular attendance at diabetes reviews also enables healthcare professionals to monitor HbA1c, blood pressure, kidney function, foot health and eye health, allowing early identification and management of complications.

Patient education underpins all aspects of diabetes management. The practice nurse should provide clear, personalised information that considers each patient’s needs, encouraging shared decision-making and confidence in self-management. When patients understand how diet, exercise, medication and regular monitoring affect blood glucose levels, they are more likely to adopt healthy behaviours and remain engaged with their treatment. Through ongoing education and support, patients can improve glycaemic control, reduce the risk of long-term complications and achieve better overall health outcomes.

Type 2 diabetes mellitus is a long-term condition that requires effective self-management to maintain blood glucose levels and reduce the risk of serious complications. As discussed throughout this report, blood glucose is regulated by the hormones insulin and glucagon, while oxygen is essential for cellular respiration and the production of adenosine triphosphate (ATP), which provides energy for normal body functions. In individuals with Type 2 diabetes, insulin resistance disrupts these processes, resulting in persistent hyperglycaemia and an increased risk of cardiovascular disease, kidney disease, retinopathy and neuropathy.

The case study demonstrates the important role of the practice nurse in educating patients about diabetes and supporting effective self-management. Explaining the importance of blood glucose monitoring, healthy eating, regular physical activity, medication adherence and routine diabetes reviews enables patients to make informed decisions about their health. Education also encourages patients to recognise factors affecting blood glucose levels and adopt behaviours that improve glycaemic control.
By providing evidence-based advice and ongoing support, the practice nurse empowers patients to manage their condition confidently. This person-centred approach promotes better blood glucose control, reduces the risk of long-term complications and improves overall health, wellbeing and quality of life for individuals living with Type 2 diabetes.
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