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1. Introduction 
The practice nurse has been asked to provide evidence-based information, to help patients understand their condition and to help them manage their diabetes effectively, following the rise in patients with diabetes attending a local General Practice (GP) surgery. Many patients have problems grasping the causes of diabetes, the importance of maintaining control of their blood glucose, and the impact of lifestyle behaviors on the progression of the disease. Education is an important part of this because a patient who knows more will accept treatment options, better control their blood sugar and have a greater chance of making healthy lifestyle choices which will lessen the risk of complications.
Diabetes mellitus is a chronic metabolic condition in which the blood glucose level is persistently raised due to defects in insulin secretion, insulin action or both (Petersmann et al., 2019; Antar et al., 2023). Diabetes has two major types, Type 1 and Type 2 diabetes. In Type 1 Diabetes, the body's immune system attacks the insulin-producing cells in the pancreas causing an absolute lack of insulin. Type 2 diabetes, on the other hand, occurs when the body cells are not able to use insulin properly and eventually the body cannot make enough insulin to overcome insulin resistance (Petersmann et al., 2019). However, Type 2 diabetes is the most relevant condition as the case study is set within a GP surgery where patients are being seen for lifestyle change and glycaemic management.
There are a number of lifestyle and biological risk factors for Type 2 diabetes. The National Institute for Health and Care Excellence, and World Health Organization (NICE, 2026; WHO, 2026) list the following as factors that lead to insulin resistance and glucose dysfunction: overweight and obesity, physical inactivity, unhealthy diet that includes a lot of refined carbs and saturated fats, increasing age, family history, and smoking. The importance of patient education within primary care settings is therefore paramount to ensure that people can understand what is happening to them, be able to engage in their health and care plan, make informed choices about their lifestyle and manage their blood glucose levels safely with a view to minimising the risk of developing diabetes-related complications (NICE, 2026).

2. Blood Sugar Regulation
Blood glucose regulation is an essential homeostatic process that helps to keep the internal environment stable in spite of the continual changes in food eaten and energy expended. Homeostasis is the body's tendency to keep physiological parameters at a normal level within a certain range for normal functioning of cells. Normally a regulation of blood glucose levels occurs through a negative feedback loop between the pancreas, liver, skeletal muscles, adipose tissue and the hormones insulin and glucagon, with fasting blood glucose between 4 and 6 mmol/L (Milionis et al., 2023). Keeping the blood glucose in this range is essential because when a person has a high blood sugar, blood vessels, nerves, kidneys and eyes can become damaged, and when they have a low blood sugar, the brain does not have enough glucose to function leading to confusion, seizure and loss of conciousness (Antar et al., 2023).
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Figure 1: Regulation of blood glucose (Source: ATrain Education, 2026)
Figure 1 shows a negative feedback system that helps to maintain homeostasis of blood glucose. After consumption of food containing carbohydrates, the carbohydrates are broken down into glucose which enters the blood and raises the blood glucose level. The increase is sensed by beta cells inside the islets of Langerhans of the pancreas. In response, the pancreas secretes insulin into the circulation. Insulin activates receptors on muscle and adipose cells, which then move the glucose transporter protein (GLUT4) to the cell membrane, leading to the entry of glucose into the cell where it can provide energy (Hall, 2016; Antar et al., 2023; Milionis et al., 2023). At the same time, insulin also triggers the liver to take the leftover glucose and store it as glycogen, a process called glycogenesis. The body tissues remove and store or use the glucose as it moves from the bloodstream, and blood glucose levels slowly return to normal, thus completing the negative feedback cycle (Milionis et al., 2023; Hall, 2016).
In contrast, when the body is in a state of fasting (no food for extended periods of time, or physical exercise) the glucose level in the blood decreases. This decrease is sensed by alpha cells in the pancreas and causes glucagon to be released from them. Glucagon's major effect is on the liver where it breaks down glycogen and releases glucose (glycogenolysis). The liver then pumps this glucose into the blood stream, bringing the blood glucose level back to a normal physiological range. Once the normal blood glucose concentration is restored, glucagon levels drop, thus maintaining homeostasis (Milionis et al., 2023; Hall, 2016).
This finely-tuned feedback system is compromised in Type 2 diabetes. Insulin is made, but the body's cells are less responsive to insulin (illustrated in Figure 2). This leaves the muscle cells and fat cells unable to properly absorb glucose, leaving blood glucose levels in the blood high. In response there is an initial increase in the production of insulin by pancreatic beta cells. Nevertheless, overproduction of cells eventually causes excessive stress on cells and over time, they produce less insulin (Petersmann et al., 2019; Antar et al., 2023; Lee, Park and Choi, 2022). Ongoing hyperglycaemia then puts individuals at risk of heart, kidney, nerve and eye damage. 
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Figure 2: Lipid-induced Insulin resistance (Source: Lee, Park, and Choi, 2022)
In this case study, the key factor is understanding how insulin resistance affects the normal functioning of blood glucose, and hence why medication adherence, regular blood glucose monitoring, healthy diet, physical activity and other lifestyle changes is important for effective diabetes management (NICE, 2026).
3. Oxygen and Glucose in Cellular Metabolism 
Cellular respiration is a metabolic pathway where cells transform glucose to usable energy in the form of adenosine triphosphate (ATP). Cellular respiration can be in the form of aerobic or anaerobic respiration. Aerobic respiration is essential because ATP supplies the energy that is needed for the various physiological processes that take place in the body, such as muscle contraction, nerve impulse transmission, active transport, protein synthesis and cell repair (Hall, 2016). Overall reaction for aerobic respiration is:
Glucose 	+ 	Oxygen → 	Carbon dioxide + 	Water 		+ 	ATP 
(C6H12O6)		(6O2)		(6CO2)		(6H2O)		Energy 

There are three major steps in aerobic respiration. The first stage in the process, glycolysis, as seen in figure 3, occurs in the cytoplasm and involves the oxidation of one molecule of glucose to two molecules of pyruvic acid with the production of a small quantity of ATP and reduced nicotinamide adenine dinucleotide (NADH). 
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Figure 3: Glycolysis 	(Source: Monash University, 2026)
The second stage is the Krebs cycle which takes place in the mitochondrial matrix as shown in Figure 4. Here the pyruvate is further oxidized to CO₂, with the production of more NADH, flavin adenine dinucleotide (FADH₂) and small amounts of ATP. 
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Figure 4: Kreb’s cycle 	(Source: Monash University, 2026)
The last stage, oxidative phosphorylation, occurs on the inner mitochondrial membrane as shown in figure 5. NADH and FADH₂ transport electrons to the electron transport chain where oxygen acts as the final electron acceptor leading to the formation of water and about 30–32 ATP molecules from a molecule of glucose (Hall, 2016).
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Figure 5: Oxidative phosphorylation 	(Source: Monash University, 2026)
When oxygen is in short supply, cells will undergo anaerobic respiration. In the process only a small amount of ATP is produced and lactic acid is generated as a by-product of glucose breakdown (Hall, 2016). Anaerobic respiration is efficient for short-term energy needs, but is much less efficient than aerobic respiration. Poorly controlled Type 2 diabetes can also lead to metabolic complications such as diabetic ketoacidosis, in which the body is unable to use glucose properly and instead uses fat as its source of energy, which raises the blood sugar levels (Elendu et al., 2023). Therefore, it is important to keep blood glucose in a normal range to have a normal cellular metabolism and lower the chances of severe diabetes-related health complications.
4. Recording and Tracking Blood Sugar Levels  
Regular monitoring of blood glucose levels is a basic requirement for the management of Type 2 diabetes as it allows the patient and health care provider to determine glycaemic control and make treatment decisions. Self-monitoring of blood glucose (SMBG) is one of the most common methods, which involves taking a small amount of blood from the fingertip and using a blood glucose meter to analyse the blood sample. This gives instant information on the current blood glucose levels, and gives patients an understanding of the effect that meal, physical activity, medication and illness has on their control of blood glucose (Chircop, Sheffield and Kotera, 2021). Structured self-monitoring is shown to improve glycaemic management, foster self-management practices and increase patients' confidence in their ability to manage their diabetes (Holmes-Truscott et al., 2023; Sia et al., 2021).
Glycated haemoglobin (HbA1c) testing is another useful monitoring tool that measures the average blood glucose level over the last 2-3 months. HbA1c supports the assessment of long-term glycaemic control and assesses the need to adjust treatment plans (NICE, 2026). Another option is a continuous glucose monitoring (CGM) system that involves a sensor placed under the skin that monitors glucose levels around the clock. These systems can detect glucose trends, glucose changes and hypo- or hyperglycaemic events, which are not detected by intermittent testing (Kwon and Moon, 2025; Lee, Seo and Cho, 2025).
In this case study, patients who regularly attend their GP practice benefit from blood glucose monitoring which helps with safer medication management, allows for personalised lifestyle counselling and fosters an increased participation with their care plan, which lowers the risk of diabetes complications (Alserhani et al., 2025).
5. Evidence-Based Lifestyle Recommendations  
Lifestyle modification is an integral part of the management of Type 2 diabetes and it should be used in combination with pharmacological therapy to improve glycaemic control and to minimise risk for long-term complications. As a practice nurse, empowering patients to take charge of their own health and wellbeing by giving them evidence-based advice on diet, physical activity and smoking cessation that can lead to better self-care is paramount.
Diet can have a big impact on blood sugar. The NICE (2026) guidance states a healthy balanced eating pattern should be encouraged to manage weight and support glycaemic control. Low glycaemic index (GI) foods such as whole grains, legumes, vegetables and fruits should be encouraged as they cause a slower increase in blood glucose than refined carbohydrates (NICE, 2026; WHO, 2026). Focusing on reducing sugar, processed food, and high saturated fat foods, and practising portion control can have further beneficial impact on blood glucose regulation. The Mediterranean diet, which is rich in vegetables, whole grains, olive oil, fish, and nuts, is also a good dietary pattern in the primary care of the metabolic health and prevention of cardiovascular disease in people with Type 2 diabetes (Amerkamp et al., 2025; WHO, 2026).
Regular exercise is also a critical factor because it improves insulin sensitivity, which means that the body's cells can better use glucose, therefore reducing the amount of glucose in the blood. WHO (2022) advises adults with Type 2 diabetes to do between 150 and 300 minutes of moderate-intensity aerobic exercise weekly, and muscle strengthening two or more times a week. Both aerobic and resistance exercise are effective in improving glycaemic control and overall metabolic health but are more effective when combined than either exercise alone (Amerkamp et al., 2025; NICE, 2026; WHO, 2022). Practice nurses should have patients start with activities they can do and then slowly ramp up the intensity based on their health conditions.
Another critical part of diabetes management is quitting smoking. Smoking is associated with insulin resistance, a rise in systemic inflammation and a significant increase in cardiovascular disease, stroke, and other diabetes-related conditions (Rouland et al., 2024; NICE, 2026). Hence, smoking patients should be offered evidence based smoking cessation support such as behavioural counselling, referral to local smoking cessation services and nicotine replacement therapy as indicated (WHO, 2022). To promote healthier lifestyle habits, patients visiting the GP surgery can lower their blood glucose, minimise complications and have better long-term health outcomes (NICE, 2026).
6. Conclusion
This report has shown that a good knowledge of the physiology of glucose homeostasis and generation of cellular energy is necessary for the effective management of Type 2 diabetes. Blood glucose is controlled by the actions of insulin and glucagon, and ATP is produced from glucose and oxygen by means of aerobic cellular respiration for normal body activities. When these physiological processes go wrong, hyperglycaemia can become chronic and the complications of diabetes can result in long-term problems. Self-monitoring, HbA1c testing and CGM bring in information that contributes to treatment decisions, facilitates patient self-management and helps them be active participants in their treatment plan. In addition, evidence-based lifestyle modification, such as a healthy diet, active living and smoking cessation, are important parts of the treatment for insulin resistance, glycaemic control and reducing the risks of complications.
For patients who attend GP surgery in this case study, increased knowledge of their condition enables them make informed decisions, engage with health professionals and adopt sustainable behaviours to help manage their Type 2 diabetes more safely and effectively.
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