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Diabetes mellitus is a chronic metabolic condition in which the body is unable to regulate blood glucose effectively. This occurs when the pancreas does not produce sufficient insulin, when the body cannot use the insulin it produces effectively, or through a combination of these processes. Insulin is a hormone that helps to regulate blood glucose by enabling glucose to move from the bloodstream into cells where it can be used for energy (World Health Organization, 2026). Type 2 diabetes is the most common form of diabetes and develops when the body becomes less responsive to insulin and, over time, may also produce insufficient insulin to maintain normal blood glucose levels (World Health Organization, 2026). The risk of developing Type 2 diabetes is influenced by a combination of genetic, demographic and lifestyle factors. These include increasing age, family history, ethnicity, having overweight or obesity, a larger waist measurement, high blood pressure and physical inactivity (Diabetes UK, no date).
Some risk factors, such as age, ethnicity and family history, cannot be changed, whereas factors including physical activity, weight and some aspects of lifestyle may be modifiable. Recognising these risk factors is important because appropriate lifestyle changes can help reduce the risk of developing Type 2 diabetes and support management in people who already have the condition (World Health Organization, 2026). This report will examine how blood glucose is maintained within an appropriate range for the body’s needs, including the roles of insulin and glucagon. It will explain how glucose and oxygen are used to produce energy through cellular metabolism. This report will also consider the importance of tracking and recording blood glucose levels in people with Type 2 diabetes before evaluating evidence-based lifestyle measures, including diet, physical activity and smoking cessation, that can support effective management of the condition. 
[bookmark: _Toc243809978]B: Explain how blood sugar levels are maintained at a safe and effective level for the body’s needs.
Blood glucose regulation is an example of homeostasis, where the body continually adjusts internal conditions to keep them within an appropriate range. The pancreas plays a central role in blood glucose regulation by producing the hormones insulin and glucagon, which have opposing effects on blood glucose levels. When blood glucose rises, particularly after eating, pancreatic beta cells release insulin. Insulin promotes the uptake of glucose into tissues such as skeletal muscle and adipose tissue and encourages the liver to store excess glucose as glycogen. These actions reduce the amount of glucose circulating in the blood (Hantzidiamantis, Awosika and Lappin, 2024). When blood glucose begins to fall, such as between meals or during fasting, pancreatic alpha cells release glucagon. Glucagon acts mainly on the liver, stimulating the breakdown of stored glycogen (glycogenolysis) and the production of glucose from non-carbohydrate substances (gluconeogenesis). The liver then releases glucose into the bloodstream, helping prevent blood glucose from falling too low (Rix et al., 2019). This balance between insulin and glucagon is part of a negative feedback mechanism: changes in blood glucose trigger hormonal responses that help bring levels back towards the normal range. In Type 2 diabetes, blood glucose regulation becomes impaired because body tissues become less responsive to insulin, a condition known as insulin resistance. 
The pancreas may initially produce more insulin to compensate, but over time its beta cells may become less able to meet the body’s needs. The liver may also continue producing and releasing glucose when it is not needed, contributing to hyperglycaemia (Gilon, 2020). If blood glucose remains high over a long period, it can damage blood vessels and nerves and increase the risk of complications affecting the eyes, kidneys, feet and cardiovascular system (Diabetes UK, no date). This demonstrates why maintaining blood glucose within an appropriate range is important for health.
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Cellular metabolism is the process through which cells obtain usable energy from nutrients. During aerobic cellular respiration, glucose is broken down in the presence of oxygen to produce adenosine triphosphate (ATP), which supplies energy for activities such as muscle contraction, active transport and tissue repair. Glycolysis occurs in the cytoplasm and breaks glucose into smaller molecules, producing a small amount of ATP. When oxygen is available, further stages take place in the mitochondria, including the citric acid cycle and oxidative phosphorylation, which produce most of the ATP (Clark, Douglas and Choi, 2018). Overall, aerobic respiration uses glucose and oxygen to produce carbon dioxide, water and energy in the form of ATP. Oxygen is essential for the final stage of aerobic respiration, while glucose provides the fuel. This process demonstrates why effective glucose regulation is important: cells require a continuing energy supply, but glucose must also be maintained within safe limits. In Type 2 diabetes, insulin resistance and declining beta-cell function disrupt normal regulation. Abnormal glucagon activity can also contribute to excessive glucose production by the liver, further increasing blood glucose levels (Gilon, 2020).
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Recording and tracking blood glucose can help people with Type 2 diabetes and their healthcare professionals assess how effectively the condition is being managed. One important test is glycated haemoglobin (HbA1c), which reflects average blood glucose over approximately the previous two to three months. HbA1c is useful because it provides a longer-term picture than a single blood glucose reading. NICE recommends measuring HbA1c every three to six months until levels are stable on unchanged treatment, and every six months once they are stable (NICE, 2026). Some people may also use a blood glucose meter, which measures capillary blood glucose at a particular time. These readings can help identify patterns related to meals, activity, illness or medication. Continuous glucose monitoring (CGM) uses a sensor to measure glucose in the fluid beneath the skin and can show changes over time. When used appropriately, these methods can help people understand their results and discuss possible adjustments to their care plan with their healthcare team. However, finger-prick testing is not routinely recommended for every adult with Type 2 diabetes. NICE recommends that blood glucose testing should be considered in specific circumstances, including insulin treatment, episodes of hypoglycaemia, and situations where certain medicines may increase the risk of low blood glucose, particularly when driving or operating machinery (NICE, 2026). Monitoring should have a clear purpose, and people who test should understand how to interpret the results and what action to take (NICE, 2026). This prevents unnecessary testing that may cause anxiety without improving management.
Recording readings alongside information such as meals, physical activity, medication and symptoms can help reveal patterns. For example, repeated high readings may prompt a review of treatment or eating habits, while low readings may indicate a need to review medicines or receive advice about hypoglycaemia. However, a single reading should not be interpreted in isolation, and people should not change prescribed medication without appropriate advice. Monitoring is therefore most useful when combined with education, regular reviews and shared decision-making. Data can support self-management, but it does not replace professional assessment. Results must be interpreted in context, including the person’s treatment, health needs and agreed individual targets.
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Lifestyle support is an important part of managing Type 2 diabetes and should be personalised to the individual. NICE recommends integrating dietary advice, physical activity and weight management into an individualised care plan, alongside medication where required (NICE, 2026). Advice should take account of personal preferences, cultural food choices, financial circumstances, existing health conditions and the person’s readiness to make changes. A balanced diet can support blood glucose control, weight management and cardiovascular health. People should be encouraged to eat a variety of vegetables, fruits, pulses and wholegrain foods, while reducing frequent consumption of highly processed foods, sugary drinks and foods high in salt or saturated fat. Higher-fibre carbohydrate choices, such as oats, beans, lentils and wholegrain bread, can form part of a balanced diet. Carbohydrates do not need to be eliminated completely; the type, amount and distribution of carbohydrate should be considered according to individual needs and treatment (Diabetes UK, 2026; NICE, 2026). There is no single diet that suits everyone, so realistic changes are more likely to be sustained than restrictive plans that are difficult to follow.
Regular physical activity helps muscles use glucose and can improve insulin sensitivity. Adults should aim, where their health allows, for at least 150 minutes of moderate-intensity activity each week, building up gradually if they are currently inactive (NHS, 2024; Diabetes UK, 2026). Activities such as brisk walking, cycling, swimming or suitable home exercises may be appropriate. Breaking up long periods of sitting can also help people become more active. Recommendations should be adapted for people with mobility difficulties, pain, cardiovascular conditions or other limitations. A gradual, achievable plan may be more effective than an ambitious programme that cannot be maintained. For people who are overweight or have obesity, supported weight loss can improve blood glucose control and reduce other health risks. In some people, particularly those with more recently diagnosed Type 2 diabetes, substantial weight loss may contribute to remission. However, remission is not guaranteed and does not mean the person can stop follow-up care. Any intensive or very low-calorie diet should be discussed with a healthcare professional, especially when diabetes medicines may cause hypoglycaemia (NHS, 2025; Diabetes UK, 2026). Weight-related advice should be respectful and non-judgemental, recognising that weight is influenced by multiple factors.
People who smoke should be offered support to stop because smoking adds to the cardiovascular risks already associated with diabetes. Limiting alcohol, maintaining regular appointments and attending structured diabetes education can also support self-management. Education programmes can help people understand their condition, make informed decisions and recognise when they need professional advice (NHS, 2025; NICE, 2026). Overall, lifestyle recommendations are most likely to help when they are collaborative and realistic. Rather than giving every person the same plan, healthcare professionals should agree priorities with the individual, identify barriers and review progress. This approach supports independence and recognises that diabetes management involves ongoing adjustments rather than one-off lifestyle changes.

[bookmark: _Toc243809982]CONCLUSION
Type 2 diabetes is a chronic metabolic condition in which insulin resistance and declining pancreatic beta-cell function impair the body’s ability to regulate blood glucose. Normal glucose homeostasis depends on the coordinated actions of insulin and glucagon, while cellular respiration uses glucose and oxygen to produce ATP needed for the body’s activities. When glucose regulation fails, prolonged hyperglycaemia can contribute to complications affecting the blood vessels, nerves, eyes, kidneys and cardiovascular system. Monitoring, including HbA1c testing and selected use of blood glucose meters or continuous glucose monitoring, can help assess control and guide decisions when used appropriately. However, monitoring must be linked to education and individual care plans rather than treated as an end. Healthy eating, physical activity, weight management where appropriate, smoking cessation and structured diabetes education can all support effective management. These measures should be tailored to each person’s needs and circumstances and used alongside prescribed treatment. A person-centred approach is essential because successful diabetes management depends not only on physiological knowledge but also on practical support, informed choices and changes that can be sustained over time.
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