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Introduction
Diabetes mellitus is a heterogenous disorder that is characterised by chronic hyperglycaemia due to lack of insulin or complete insulin deficiency. Hypoglycaemia is the state in which blood glucose levels fall below the range needed for normal body and brain function. This means the body does not have enough circulating sugar to meet its immediate energy demands (Diabetes UK, 2024).
Clinically, hypoglycaemia is often defined as a blood glucose level below 4.0 mmol/L, although symptoms can begin earlier and severity varies from person to person. Insulin is a hormone produced by the pancreas that enables glucose to enter body cells where it is used for energy.  When glucose levels drop between meals and during the night the production of insulin is decreased. This leads to symptoms such as shakiness, sweating, hunger, confusion, irritability, blurred vision, or in severe cases, seizures and loss of consciousness (Dougherty and Lister, 2015; NICE, 2026). 
There are two main types of diabetes: Type 1 and type 2. Type 1 diabetes is believed to be caused by the destruction of the cells in the pancreas that produce insulin. The means in people with type 1 diabetes there is a less production of insulin ((Dougherty and Lister, 2015). It is common for type 1 diabetes to be found in young people. This means people with type 1 diabetes will need insulin injection to compensate.
Type 2 diabetes (T2DM) is commonly associated with aged, obesity and family history. However, evidence suggest that it can also be triggered by use of steroids or development of pancreatic cancer (Dougherty and Lister, 2015). It is the most common form of diabetes, accounting for approximately 90 per cent of diabetes cases in the UK. It develops gradually and is associated with insulin resistance, whereby body tissues fail to respond to insulin, leading to reduced insulin production over time (Diabetes UK, 2024).
There are several risk factors that increase risk of developing Type 2 diabetes. Millman (2014) found that life style factors such as eating diet rich in saturated fat, and salt can raise the risk of developing diabetes. Furthermore, lack of physical exercises, smoking can also trigger onset diabetes. However, there is also evidence suggesting that people from certain ethnic minorities   such as South Asian, Black African and African-Caribbean populations are prone to developing diabetes compared to the general population (NICE, 2026; Diabetes UK, 2024). 
Diabetes is a great public health concern because poor blood glucose control can result in cardiovascular disease, kidney disease, retinopathy, neuropathy, stroke and premature death (NICE, 2026). Therefore, increasing patients' understanding of blood glucose regulation, monitoring and lifestyle changes is essential for improving self-management and health outcomes.
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Explain how blood sugar levels are maintained at a safe and effective level for the body’s needs.
The body needs to keep blood glucose within a narrow range. Glucose provides energy for cells, and the brain depends on a steady supply. The process of keeping blood glucose balanced is called glucose homeostasis (University of Guelph, 2026; Weinstock et al., 2020).
The pancreas helps regulate blood glucose by releasing two hormones: insulin and glucagon. These hormones have opposing effects and help the body respond to changes in glucose levels. Insulin responds to the rising blood glucose while glucagon responds to the falling blood glucose.
Insulin
After a meal, carbohydrates are broken down into glucose, which enters the bloodstream. In response, the pancreas releases insulin. Insulin helps muscle and fat cells take up glucose, encourages the liver and muscles to store extra glucose as glycogen, and reduces the liver’s release of glucose. For example, after eating a meal containing rice or bread, insulin helps move some of the glucose from the blood into cells for energy or storage. As glucose is taken up and stored, blood glucose gradually falls toward its usual range (Diabetes Teaching Centre, 2026).
Glucagon
Between meals, overnight, or during physical activity, blood glucose may fall. The pancreas then releases glucagon from its alpha cells. Glucagon signals the liver to break down stored glycogen in a process called glycogenolysis and release glucose into the blood. If glycogen stores are low, the liver can also make new glucose through gluconeogenesis. For instance, during a walk before lunch, glucagon helps the liver release glucose to support the body’s energy needs (University of Guelph, 2026).
This balance between insulin and glucagon is an example of negative feedback: rising glucose prompts insulin release, while falling glucose prompts glucagon release. These responses help provide cells with energy while limiting the effects of blood glucose that stays too high or drops too low (Bich et al., 2020).
Other hormones can also help when blood glucose falls rapidly or the body is under stress. Adrenaline can prompt the liver to release glucose quickly, while cortisol can support glucose availability over a longer period. The liver also acts as a store, holding glucose as glycogen and releasing it when needed. These responses help maintain glucose availability between meals and during physical activity.
In type 2 diabetes, the body’s cells do not respond adequately to insulin, a condition known as insulin resistance. As a result, glucose can remain in the bloodstream, leading to raised blood glucose and HbA1c levels. Over time, persistently high blood glucose can damage blood vessels and nerves and increase the risk of complications (NICE, 2026).
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Show how oxygen and glucose are used to produce energy through metabolism.
Metabolism covers the full range of chemical reactions that sustain life, and one of its most fundamental processes is cellular respiration. Through cellular respiration, glucose and oxygen are converted into adenosine triphosphate (ATP), the molecule that provides usable energy for physiological activity. 
The first stage of this process, glycolysis, occurs in the cytoplasm, where a single glucose molecule is broken down into two molecules of pyruvate. This stage yields a small amount of ATP and does not require oxygen, allowing it to function during brief periods of limited oxygen availability (Dougherty and Lister, 2015). The pyruvate produced then enters the mitochondria, where it is further metabolised through the Krebs cycle. This cycle generates additional energy‑rich molecules and releases carbon dioxide as a metabolic waste product, which is subsequently exhaled (Pressbooks Human Physiology, 2026). 
The final stage of aerobic respiration is the electron transport chain, located along the inner mitochondrial membrane. Oxygen is essential at this stage because it acts as the final electron acceptor, enabling the efficient production of large quantities of ATP. Water is formed as a by‑product of this reaction, and the substantial ATP yield explains why oxygen demand increases during sustained physical activity (Avram et al., 2022).
Glucose serves as the primary fuel for ATP production, while oxygen allows the body to extract energy from glucose in a highly efficient manner. The ATP generated through these processes supports vital physiological functions, including muscle contraction, cellular repair, and protein synthesis. However, effective glucose regulation is crucial. In conditions such as diabetes, reduced insulin function can prevent glucose from entering cells, meaning that cellular energy deprivation may occur despite high circulating blood glucose levels (Pressbooks Human Physiology, 2026; Dougherty and Lister, 2015; Avram et al., 2022).
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How recording and tracking blood sugar levels helps individuals with Type 2 Diabetes
Self‑monitoring of blood glucose is a central element of effective Type 2 diabetes management because it enables individuals to understand how their daily choices influence their glucose levels. Regular monitoring helps people see how food, physical activity, medication, stress and illness affect their readings, allowing them to make informed decisions about their health (American Diabetes Association, 2026). By keeping a record of blood glucose results, individuals and healthcare professionals can identify patterns in glycaemic control. For example, a person may notice that their blood sugar rises significantly after eating certain carbohydrate‑rich meals, such as white bread or sugary drinks, or that their levels fall after a brisk walk or gardening session. Recognising these trends supports practical adjustments in diet, exercise routines, medication timing and meal scheduling, all of which contribute to improved glucose stability (Chawla et al., 2020).
Monitoring also plays a crucial role in preventing complications. Regular checks can highlight episodes of hyperglycaemia or hypoglycaemia before they become dangerous. Persistently high glucose levels increase the risk of long‑term complications such as retinopathy, kidney disease and cardiovascular problems, while low glucose levels may cause dizziness, confusion or even loss of consciousness, making early detection essential for safety (ADA, 2026). In clinical settings, documented glucose readings provide valuable information that supports shared decision‑making. Healthcare professionals can review blood glucose logs alongside HbA1c results and data from continuous glucose monitoring systems to tailor treatment plans to the individual’s lifestyle, preferences and medical needs (Chawla et al., 2020). This collaborative approach ensures that treatment is responsive and personalised rather than generic.
[bookmark: _Toc243341805]Furthermore, research indicates that individuals who actively engage in monitoring and interpreting their blood glucose often develop greater confidence in managing their condition. This increased self‑efficacy can lead to better adherence to medication, more consistent dietary choices and improved motivation to maintain physical activity (American Diabetes Association Professional Practice Committee, 2025). In this way, blood glucose monitoring functions not only as a measurement tool but also as an educational and empowering intervention. It helps individuals understand their bodies, anticipate changes and make safer decisions, ultimately supporting more effective and sustainable diabetes self‑management.



Include evidence base recommendations on how lifestyle changes could help improve their condition.
There is substantial evidence to suggest that lifestyle factors play a significant role in both the development and management of Type 2 diabetes, with long‑term studies indicating that behavioural choices can influence insulin sensitivity, weight regulation and overall metabolic health (Collins et al., 2013). Lifestyle modification is widely recognised as a cornerstone of Type 2 diabetes management, and NICE (2026) emphasises that improvements in diet, physical activity and smoking cessation can lead to better glycaemic control and reduced risk of diabetes‑related complications. Smoking cessation is particularly important because smoking is associated with an increased risk of developing Type 2 diabetes and worsens outcomes for individuals already diagnosed. People with diabetes who smoke face significantly higher risks of cardiovascular disease, stroke and peripheral vascular disease, making cessation a key preventive strategy (Diabetes UK, 2025). Evidence‑based recommendations encourage individuals to access NHS Stop Smoking Services, consider nicotine replacement therapy where appropriate and engage with behavioural support programmes. These interventions have been shown to improve cardiovascular health and reduce the likelihood of diabetes‑related complications, although some critics argue that smoking cessation alone may not improve glycaemic control without concurrent dietary and physical activity changes.
Dietary improvement is another central component of diabetes management. NHS and NICE guidance recommend a balanced diet rich in fibre, vegetables, fruit, legumes and wholegrain carbohydrates, alongside reduced intake of refined sugars, processed foods and saturated fats (NHS, 2026). These changes support weight management and stabilise blood glucose levels. Research demonstrates that even modest weight loss of 5–10% can improve insulin sensitivity and glycaemic control in individuals with Type 2 diabetes (Whicher et al., 2019). However, some researchers argue that dietary recommendations may not be equally effective for all individuals, particularly those facing socioeconomic barriers that limit access to healthy foods. Despite these concerns, weight management remains one of the strongest modifiable risk factors for Type 2 diabetes, with evidence showing that weight reduction decreases insulin resistance, improves glucose regulation and may even contribute to diabetes remission in some individuals (NHS, 2026).
Physical activity also plays a vital role in improving insulin sensitivity, supporting weight management and enhancing cardiovascular health. Exercise increases glucose uptake by muscles independently of insulin, helping lower blood glucose levels and improving overall metabolic function (Diabetes UK, 2026). Current recommendations suggest that adults with Type 2 diabetes should aim for at least 150 minutes of moderate‑intensity exercise per week, alongside muscle‑strengthening activities on two or more days. Activities such as swimming, cycling and gardening are commonly encouraged because they are accessible and sustainable for many individuals. Regular exercise has been shown to improve HbA1c, reduce cardiovascular risk and enhance psychological wellbeing (NHS, 2026; Diabetes UK, 2026). Nevertheless, some critics highlight that physical activity guidelines may be challenging for individuals with mobility issues, chronic pain or limited access to safe exercise environments, suggesting that personalised exercise plans may be more realistic than universal targets.
[bookmark: _Toc243341806]Finally, structured diabetes education is a key evidence‑based intervention that improves knowledge, self‑management skills and adherence to treatment plans. NICE recommends that all individuals diagnosed with Type 2 diabetes should be offered structured education within the first year of diagnosis (NICE, 2026). Programmes such as NHS Healthy Living courses and local diabetes education sessions help individuals understand the significance of blood glucose monitoring, make informed lifestyle choices and develop confidence in managing their condition. While some critics argue that education alone may not lead to sustained behavioural change without ongoing support, the evidence consistently shows that education enhances self‑efficacy and contributes to safer, more effective diabetes management.
















Conclusion
Diabetes mellitus is a long‑term metabolic condition characterised by chronically elevated blood glucose levels resulting from impaired insulin production, insulin resistance, or a combination of both. In Type 2 diabetes, the development of the condition is shaped by a complex interaction between non‑modifiable factors such as age, family history and genetics, and modifiable lifestyle factors including obesity, smoking, diet and physical inactivity. Under normal circumstances, glucose homeostasis is maintained through the coordinated actions of insulin and glucagon, which regulate glucose uptake, storage and release to ensure that cells receive a continuous supply of energy for metabolism and ATP production.
Accurate recording and tracking of blood glucose levels is a vital component of diabetes self‑management. Regular monitoring enables individuals and healthcare professionals to identify trends, evaluate treatment effectiveness and intervene early to prevent complications such as hypoglycaemia, hyperglycaemia, cardiovascular disease and microvascular damage. Evidence consistently demonstrates that lifestyle interventions—including smoking cessation, dietary improvements, weight management and increased physical activity—can significantly enhance glycaemic control and reduce the risk of long‑term complications. Although some critics argue that lifestyle changes may be challenging to sustain or may be limited by socioeconomic constraints, the overall body of research strongly supports their effectiveness when combined with appropriate education and clinical support.
For individuals living with Type 2 diabetes, developing a clear understanding of their condition and actively engaging in self‑monitoring and lifestyle modification can lead to meaningful improvements in both short‑term wellbeing and long‑term health outcomes. Empowering patients through education, personalised guidance and ongoing support remains essential for promoting safer, more effective and sustainable diabetes management.
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