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Case Study: Type 2 Diabetes
[bookmark: _Toc242037688]Introduction
Type 2 diabetes is a chronic condition in which the body usually produces insufficient or ineffective insulin, resulting in high blood glucose levels (NHS, 2023). Insulin is a hormone that helps move glucose from the bloodstream into the body's cells, where it is used for energy. When this system fails, glucose remains in the bloodstream, causing chronically high increasing blood sugar and the risk of complications such as heart disease, kidney dysfunction, neurological problems, and stroke. (NHS, 2025a).
Several factors increase the probability of getting type 2 diabetes, including obesity, especially when the additional weight is retained around the belly, and a lack of physical activity. Diets high in sugar, processed foods, and saturated fats also raise the risk. Some risk factors cannot be changed, such as age, having a close relative with diabetes, and belonging to certain ethnic groups, for example, South Asian, African-Caribbean, or Black African communities, since people from these groups are more prone to develop the condition at a younger age (NHS Inform, 2023). Smoking is also a major risk factor; people who smoke have a higher likelihood of developing type 2 diabetes than those who do not. (Willi et al., 2007).
As a practice nurse in a general practice surgery, this report aims to provide clear, evidence-based insights to help patients understand type 2 diabetes, how blood sugar is regulated, and why monitoring blood glucose levels over time matters. The report also discusses how lifestyle modifications, including improving your diet, increasing physical activity, and quitting smoking, can help you manage diabetes more safely and effectively.
[bookmark: _Toc242037689]SECTION 1: Anatomy & Physiology
How blood sugar is regulated
Blood sugar regulation primarily occurs in the pancreas, which contains specialised endocrine cells called the islets of Langerhans. These include beta cells, which produce insulin, and alpha cells, which generate glucagon. Insulin lowers blood glucose by facilitating its uptake into muscle, fat, and liver cells, whereas glucagon raises blood glucose by signalling the liver to release stored glucose. Collectively, these hormones help keep blood glucose levels within a healthy range throughout the day (Diabetes Centre at UCSF, 2026).
After we eat, carbohydrates are converted into glucose, increasing blood sugar levels. In reaction to this, the pancreas produces insulin. Insulin functions as a “key” that opens glucose channels on the surfaces of muscle and fat cells, enabling glucose to enter those cells. This mechanism prevents blood sugar from rising after eating and helps maintain normal energy levels. Additionally, insulin prompts the liver to convert surplus glucose into glycogen, which helps stabilise blood sugar levels between meals (Guelph, n.d.).
When blood glucose levels start to drop, for example, overnight or while fasting, insulin production decreases, and the hormone glucagon is released instead. Glucagon prompts the liver to break down stored glycogen into glucose and release it into the bloodstream. This process prevents blood sugar from dropping dangerously low and keeps the body’s energy supply steady. Blood sugar levels become unstable if insulin does not function properly or if glucagon is overproduced; this is a primary characteristic of diabetes (Diabetes Centre at UCSF, 2026). 
Cell metabolism: how oxygen and glucose produce energy (ATP)
When cells take up glucose, they use it to generate energy through cellular metabolism. The main energy-producing process is aerobic respiration, which requires oxygen. During aerobic respiration, glucose combines with oxygen to generate ATP (adenosine triphosphate), the molecule that fuels crucial bodily functions including movement, nerve transmission, and cellular repair (Clark, Douglas and Choi, 2018).
The simplified equation of aerobic respiration is:
Glucose + Oxygen → Carbon dioxide + Water + Energy (ATP)
(Clark, Douglas and Choi, 2018)
When oxygen levels drop, the body generates significantly less ATP, resulting in fatigue and diminished cellular function. In diabetes, insulin may not function properly, preventing glucose from entering cells efficiently. As a result, glucose is less available for ATP synthesis, leading to tiredness and low energy (Guelph, n.d.).
[bookmark: _Toc242037690]Section 2: Pathophysiology and Impact
Type 2 diabetes develops when the pancreas does not produce enough insulin or when the body does not use insulin effectively (insulin resistance). In insulin resistance, the body's cells do not respond properly to insulin, reducing the amount of glucose they take up from the blood. High blood glucose levels result from glucose remaining in the blood. Type 2 diabetes may develop and worsen if insulin resistance continues because the pancreas may not be able to generate enough insulin to compensate. (Diabetes UK, 2022; NHS, 2025b).
Consistently elevated blood sugar levels can gradually damage blood vessels and nerves, increasing the risk of complications over time. These complications can include cardiovascular issues, such as coronary heart disease and stroke, alongside kidney problems, nerve damage, foot ulcers and infections, and diabetic retinopathy, which may affect vision. Consequently, keeping blood glucose levels within a target range is crucial to minimise complication risk and support long-term health (NHS, 2017).
Lifestyle factors affect insulin resistance and blood glucose control. Being overweight can increase the risk of developing insulin resistance, whereas regular physical exercise can help the body use glucose more effectively. When a person exercises, their muscles use glucose for energy, which can improve blood glucose control. In the case of overweight individuals, slow and gradual weight loss can also contribute to improved blood glucose control and may cause remission from type 2 diabetes in some people (NHS, 2025b; NICE, 2026).
Diet matters because the types and amounts of food you eat can affect blood glucose and overall cardiovascular health. A healthy diet that includes vegetables, fruit, wholegrain foods and pulses can help manage diabetes. Cutting down on highly processed foods, which are high in sugar and saturated fat, can also improve blood glucose control. NICE advises tailoring dietary guidance to each person and considering it alongside physical activity and weight management, while taking their preferences and circumstances into account (NICE, 2026).
Smoking is another important lifestyle factor because people with diabetes already have an increased risk of cardiovascular disease. Continuing to smoke can worsen the harmful effects on cardiovascular health. Therefore, stopping smoking is an important part of reducing the overall health risks associated with Type 2 diabetes (NHS, 2017). For patients attending a GP surgery, understanding how these factors affect the body can help them make informed lifestyle choices. The practice nurse can provide education and support so that patients can make realistic changes to their diet, physical activity and smoking behaviour as part of their individual diabetes care plan.
[bookmark: _Toc242037691]Section 3: Monitoring and Data Use
Monitoring and logging blood glucose levels can help individuals with Type 2 diabetes understand how their condition responds to diet, exercise, and medication. A blood glucose measurement reveals an individual’s glucose level at a specific moment and can help pinpoint trends of elevated or decreased blood glucose. When self-monitoring is suitable, documenting these readings can offer valuable insights for conversations between the patient and healthcare provider regarding diabetes management (NHS, 2025c).
However, regular blood glucose monitoring through finger pricks is not essential for all individuals with Type 2 diabetes. NICE suggests that self-monitoring should be considered for those using insulin, experiencing low blood sugar episodes, or taking medications that could elevate the risk of hypoglycaemia. It may also be relevant in specific circumstances, such as when an individual needs to track their glucose levels for safety reasons while driving. Consequently, the decision to monitor blood glucose should be tailored to each patient’s treatment and clinical circumstances rather than universally recommended (NICE, 2026).
HbA1c testing serves as a crucial method for monitoring diabetes. Unlike a finger-prick test, which reflects blood glucose levels at a specific moment, HbA1c measures average blood glucose over approximately the previous two to three months. Regular HbA1c testing enables healthcare providers to assess long-term blood glucose control and determine how effective an individual's diabetes management is. According to the NHS, individuals with Type 2 diabetes generally have their HbA1c checked every 3 to 6 months as part of their diabetes care (NHS, 2025c). For individuals visiting a GP practice, tracking results over time can help the practice nurse determine whether blood glucose control is improving, remaining steady, or deteriorating. It can also help patients understand how their lifestyle choices affect their diabetes management. For instance, a patient might notice variations in glucose levels after increasing their physical activity or altering their diet. However, patients should not make significant medication changes based on a single reading and should discuss any concerns or persistent abnormal results with their healthcare provider (NHS, 2025c).
Consequently, documenting and evaluating pertinent diabetes information supports safer, more tailored care. Integrating appropriate self-monitoring with routine HbA1c assessments and clinical evaluations enables both patients and healthcare providers to make informed choices about ongoing management. This approach can improve blood glucose regulation and help minimise the likelihood of diabetes-related complications over time (NICE, 2026).
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Making lifestyle changes is crucial for managing Type 2 diabetes, as they can enhance blood sugar regulation and lower the chances of complications. The World Health Organisation (WHO) suggests that a nutritious diet, regular physical activity, maintaining a healthy weight, and avoiding tobacco are key strategies to prevent or delay Type 2 diabetes and its associated complications (WHO, 2024). Tailor lifestyle recommendations to the individual, considering their health needs, preferences, and personal circumstances. A well-balanced, healthy diet can help individuals with Type 2 diabetes control both blood glucose levels and body weight. Encourage patients to eat a wide range of nutritious foods while cutting down on foods high in added sugar and saturated fat. When giving dietary advice, consider the person's normal eating habits and cultural preferences so the recommended changes are realistic and maintainable over time. The World Health Organisation (2024) states that healthy eating is an important part of preventing and managing diabetes. In community and primary care settings, the practice nurse can help patients find achievable dietary changes rather than asking them to make large changes right away.
Physical activity is a crucial lifestyle recommendation. Exercise enables muscles to utilise glucose for energy and enhances the body’s insulin sensitivity. A systematic review and meta-analysis found that resistance training can improve glycaemic control in adults with Type 2 diabetes (Wan & Su, 2024). As a result, patients should be encouraged to incorporate appropriate physical activities into their daily lives, such as walking, cycling, or strength training, based on their physical capabilities and health requirements. Gradually increasing activity levels may also help maintain these lifestyle changes over the long term.
Weight management is an important consideration, especially for individuals who are overweight or have obesity. Integrating dietary modifications with consistent physical activity can yield additional benefits for those with Type 2 diabetes. A systematic review by Amerkamp et al. (2025) indicated that combining diet and exercise can improve physical fitness and may also offer additional benefits in areas such as glycaemic control, body weight, and medication use for some individuals. Consequently, encourage patients to set realistic weight-management goals rather than pushing them to follow impractical or restrictive diets.
It is also important to promote smoking cessation, as smoking increases cardiovascular risk in individuals with type 2 diabetes. Encourage smokers to quit and provide appropriate support. A large study of people with type 2 diabetes found that quitting smoking was associated with a lower risk of cardiovascular disease and death than continuing to smoke (Jeong et al., 2023). This is why smoking cessation should be part of the lifestyle advice healthcare professionals give.
In general, lifestyle suggestions should be evidence-based and tailored to each individual. A practice nurse can work with patients to set achievable goals for nutrition, exercise, weight control, and smoking cessation. Consistent follow-up can help evaluate progress and provide additional support when needed. This approach can motivate patients to participate actively in managing their Type 2 diabetes and improve long-term health outcomes.
[bookmark: _Toc242037693]Conclusion
In summary, Type 2 diabetes is a chronic condition that affects the body's ability to regulate blood sugar. Understanding the roles of insulin, glucagon, and glucose metabolism helps explain why blood sugar can rise in people with Type 2 diabetes. Persistently high blood glucose can increase the risk of serious complications, including cardiovascular problems, kidney damage, nerve injury, and vision problems.
Monitoring blood glucose and HbA1c levels helps both patients and healthcare professionals assess how well diabetes is controlled and when extra support may be needed. Nevertheless, monitoring should suit the individual's treatment and healthcare needs. Lifestyle changes are also a key component of diabetes management; adopting a healthier diet, regular physical activity, appropriate weight control, and quitting smoking can all help improve blood glucose control and lower health risks.
Overall, practice nurses play an important role in educating and supporting individuals with type 2 diabetes; they can help patients make realistic lifestyle changes and manage their condition more safely and effectively by providing personalised advice and encouraging them to take an active role in their own care.
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