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1. Introduction 
Diabetes mellitus is a chronic metabolic condition characterised by persistently elevated blood glucose levels resulting from impaired insulin production, insulin action, or both.
Type 1 diabetes occurs when autoimmune destruction of pancreatic beta cells leads to severe insulin deficiency, requiring lifelong insulin replacement. In contrast, type 2 diabetes is primarily associated with insulin resistance and progressive pancreatic beta-cell dysfunction, which reduces the body’s ability to maintain normal glucose levels (NHS, 2025). The case study focuses on a practice nurse working in a GP surgery where increasing numbers of patients have been diagnosed with diabetes. This highlights the importance of understanding the condition and supporting patients in managing their blood glucose effectively.
The risk of developing type 2 diabetes is influenced by both biological and lifestyle factors. Increasing age, family history and ethnic background can influence susceptibility, while excess body weight, physical inactivity and unhealthy dietary patterns may contribute to insulin resistance. Research conducted in England identified higher rates of pre-diabetes among older adults and certain ethnic groups, highlighting inequalities in metabolic health (Office for National Statistics, 2024). However, these associations do not establish that individual behaviours directly cause diabetes, suggesting that prevention requires consideration of wider health circumstances.
Within primary care, patient education is essential for effective long-term diabetes management. Practice nurses can support patients by explaining blood glucose regulation, discussing treatment options and developing individualised care plans. Structured education encourages informed decision-making and improves patients’ ability to manage their condition independently (NICE, 2026). Nevertheless, education alone may not achieve lasting improvements when patients experience financial difficulties, language barriers or limited access to support. Therefore, personalised guidance and regular follow-up are important for promoting sustainable self-management and reducing the risk of complications. This approach also helps patients feel more confident when making decisions about their health and daily routines.
2. Blood Sugar Regulation
Blood glucose is regulated through homeostasis, which keeps the body’s internal conditions relatively stable. In healthy adults, fasting blood glucose is generally around 4-6 mmol/L. Glucose is an important source of energy for the body, particularly the brain. Hypoglycaemia, usually defined in diabetes care as below 4 mmol/L, can cause sweating, shaking and confusion. Persistent hyperglycaemia can damage blood vessels, nerves and organs. However, safe glucose targets differ according to a person’s treatment and health needs (Diabetes UK, 2026). After eating, carbohydrates are digested into glucose, increasing its concentration in blood. Beta cells, located in the islets of Langerhans within the pancreas, detect this rise and release insulin. Insulin stimulates muscle and fat cells to move GLUT4 transporters to their surfaces, allowing more glucose to enter. It also encourages the liver to convert glucose into glycogen for storage, a process called glycogenesis. As glucose returns towards its usual range, insulin secretion decreases. This negative feedback prevents the response from continuing unnecessarily (Betts et al., 2022).
When blood glucose falls, for example during fasting, pancreatic alpha cells release glucagon. Glucagon signals the liver to break down glycogen through glycogenolysis and release glucose into the bloodstream. During prolonged fasting, the liver also produces new glucose through gluconeogenesis. As blood glucose rises, glucagon secretion decreases. Exercise increases glucose use by working muscles, partly through pathways that do not require insulin. However, exercise does not always lower blood glucose immediately, as the response depends on its intensity and the person’s treatment. The insulin response to increased blood glucose is illustrated in Figure 1.

Figure 1. Insulin response to increased blood glucose. Source: Author-created diagram based on Betts et al. (2022).
In type 2 diabetes, cells become less responsive to insulin, a condition called insulin resistance. Consequently, muscle and fat cells absorb glucose less efficiently, while the liver may continue producing glucose despite already elevated blood levels. Initially, beta cells often release extra insulin to compensate. Over time, their ability to produce sufficient insulin may decline, causing blood glucose to remain high. This reflects a combination of insulin resistance and progressive beta-cell dysfunction rather than a complete absence of insulin (Solis-Herrera et al., 2025).
The practice nurse can use these explanations to help patients understand why lifestyle changes and prescribed medicines can improve glucose control. However, the severity of insulin resistance and beta-cell dysfunction differs between patients. Therefore, education should be tailored to each patient’s glucose readings, medication, understanding and daily circumstances, rather than applying the same approach to everyone. For example, explaining why glucose rises after meals may help patients understand the importance of taking prescribed medication and following their individual care plan.
3. Oxygen and Glucose in Cellular Metabolism 
Cellular respiration is the process through which cells release energy from glucose. This energy is stored as adenosine triphosphate (ATP), which supports important functions such as muscle movement, cell repair and the transport of substances across cell membranes. Aerobic respiration uses oxygen and glucose to produce carbon dioxide, water and ATP. The overall equation is:
C6H12O6 + 6O2 → 6CO2 + 6H2O + energy (ATP)
Oxygen is important because it allows cells to produce energy efficiently inside the mitochondria. However, energy production also depends on the supply of nutrients and the condition of the cells (Dremin, 2026).
Aerobic respiration has three main stages. First, glycolysis occurs in the cytoplasm, where glucose is broken down into two pyruvate molecules, producing two ATP. Next, pyruvate enters the mitochondria and is converted into acetyl-CoA. During the Krebs cycle, acetyl-CoA is broken down further, releasing carbon dioxide and producing molecules that carry electrons. Finally, oxidative phosphorylation occurs in the inner mitochondrial membrane. Oxygen accepts electrons at the end of the electron transport chain, allowing most ATP to be produced. Overall, aerobic respiration generally produces approximately 30-32 ATP molecules from one glucose molecule, although the amount varies between cells (Dremin, 2026).
When oxygen is insufficient, cells can still produce energy through glycolysis. Pyruvate is converted into lactate, which helps regenerate NAD+ so glycolysis can continue without oxygen. However, only two ATP molecules are produced per glucose molecule. Lactate production is a normal process, but serious oxygen deprivation may cause harmful metabolic changes.
In type 2 diabetes, insulin resistance can reduce the amount of glucose taken up by muscle cells, even when glucose levels in the blood are high. This means that high blood glucose does not always reflect how effectively muscle cells are using glucose. Understanding this difference can help patients see why improving insulin sensitivity is an important part of diabetes management. However, lactate production should not be confused with diabetic ketoacidosis (DKA). DKA occurs when insufficient insulin causes excessive ketone production, making the blood acidic. Although less common in type 2 diabetes, it is a serious emergency. Symptoms may include vomiting, abdominal pain and confusion (NHS, 2026). Practice nurses should explain these differences, so patients understand their condition and recognise warning signs.

4. Recording and Tracking Blood Sugar Levels  
Monitoring blood glucose is important for managing type 2 diabetes and preventing complications. Finger-prick testing involves placing a small blood sample on a test strip to measure glucose at a particular moment. Recording results helps patients and healthcare professionals identify patterns related to food, physical activity and medication. Another method is the HbA1c blood test, which reflects average blood glucose levels over approximately two to three months. However, it cannot identify sudden fluctuations or episodes of hypoglycaemia. Continuous glucose monitors (CGMs) use a sensor under the skin to measure glucose in the fluid surrounding cells. They provide regular readings and reveal daily patterns, although results may differ from finger-prick measurements during rapid glucose changes (Diabetes UK, 2025).
Monitoring supports patient safety by identifying potentially dangerous glucose changes and helping healthcare professionals review treatment. However, frequent testing is not necessary for everyone with type 2 diabetes. Its usefulness depends on prescribed medication, hypoglycaemia risk and individual circumstances. NHS England (2025) explains that CGM access should follow clinical eligibility criteria and that patients require appropriate education to use the technology effectively.
In the GP surgery, the practice nurse can review glucose records, explain the meaning of results and discuss whether changes to treatment or lifestyle are needed. This supports individualised care plans, encourages informed self-management and avoids unnecessary testing. For example, discussing changes in HbA1c results over time can help patients recognise their progress and understand whether their current treatment and lifestyle changes are meeting agreed goals.

5. Evidence-Based Lifestyle Recommendations  
Lifestyle changes play an important role in managing type 2 diabetes by improving blood glucose control and reducing cardiovascular risk. However, recommendations should be evidence-based, achievable and adapted to individuals’ needs. Dietary changes can help prevent sharp increases in blood glucose. Low-glycaemic index (GI) foods, including lentils and oats, generally raise blood glucose more slowly than highly refined carbohydrates. Replacing sugary drinks and refined foods with higher-fibre alternatives can therefore support glucose management. However, GI alone is insufficient because portion size, total carbohydrate intake and meal composition also influence blood glucose levels (British Dietetic Association, 2025).
A Mediterranean-style diet emphasises vegetables, pulses, wholegrains, fish and unsaturated fats while reducing refined carbohydrates and added sugars. Evidence supports this dietary pattern for improving glucose control and cardiovascular health. Controlling carbohydrate portions may also improve glucose management and support weight loss where appropriate. Nevertheless, affordability, cultural preferences and individual health needs can affect adherence. Therefore, dietary advice should be personalised rather than recommending one diet for everyone (Diabetes UK, 2024).
Physical activity improves insulin sensitivity and increases glucose uptake by working muscles. Aerobic exercise, such as brisk walking or cycling, improves cardiovascular fitness, while resistance training supports muscle strength and glucose utilisation. UK guidance recommends at least 150 minutes of moderate activity weekly, alongside muscle-strengthening activities on two days. However, patients with limited mobility or low fitness may need to begin gradually, as unrealistic targets can discourage participation (Department of Health and Social Care, 2026).
Smoking increases cardiovascular risk and is associated with greater insulin resistance, potentially making diabetes management more difficult. Quitting smoking reduces long-term health risks, although nicotine dependence can make this challenging. NICE (2025) recommends behavioural support and suitable treatments, including nicotine replacement therapy. This suggests that providing practical support is more effective than simply advising patients to stop smoking.
In the GP surgery, the practice nurse should assess dietary habits, activity levels, smoking status and readiness to change. Individual goals could include reducing sugary drinks, increasing daily walking or accessing stop-smoking services. Regular reviews can identify barriers, evaluate progress and adjust care plans. This patient-centred approach supports sustainable self-management without blaming individuals for circumstances beyond their control.

6. Conclusion
In conclusion, understanding how the body controls blood glucose is important for managing type 2 diabetes. Insulin and glucagon work together to maintain glucose balance, while insulin resistance and reduced insulin production make this process less effective. Glucose and oxygen are also essential for cellular respiration, which produces the energy needed for normal body functions. These processes explain why poor blood glucose control can affect health over time.
Monitoring blood glucose and reviewing HbA1c results can help patients and healthcare professionals understand how well diabetes is being managed. Combined with healthier eating, regular physical activity and stopping smoking, monitoring can support better glucose control and reduce the risk of complications. However, patients may face barriers such as financial difficulties, limited mobility or a lack of support. In the GP surgery, the practice nurse has an important role in explaining these processes, encouraging self-management and developing individual care plans. Overall, effective type 2 diabetes management requires more than medical treatment alone. It depends on clear education, regular monitoring and realistic lifestyle changes that reflect each patient’s needs and circumstances.
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