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1. Introduction
Diabetes mellitus is a chronic metabolic condition that disrupts the normal control of blood glucose within the body. It can develop when the pancreas fails to produce insulin or when the body is unable to respond effectively to the insulin produced (World Health Organization, 2024). Insulin helps control glucose by allowing it to move from the bloodstream into cells, where it can be used as a source of energy (NHS, 2025). In Type 2 diabetes, the cells become less responsive to insulin, resulting in insulin resistance. This can gradually reduce the body’s ability to maintain blood glucose levels properly (MyHealth London, 2025).

Type 2 diabetes is an important public health issue in the UK. Over 4.7 million people are currently living with diagnosed diabetes, and around 1.3 million are estimated to have undiagnosed Type 2 diabetes (Diabetes UK, 2025). This highlights the importance of early identification, prevention and appropriate management of the condition.

The risk of developing Type 2 diabetes can be affected by factors such as excess weight or obesity, limited physical activity, age and family history (Gov.UK, 2018). People from Asian, Black African and Black Caribbean backgrounds may also have a higher risk of developing the condition (Gov.UK, 2021). Other contributing factors identified by the World Health Organization (2024) include excess body weight, physical inactivity and genetic influences.

This report explores the regulation of blood glucose and the roles of insulin and the pancreas. It also examines the contribution of glucose and oxygen to energy production, blood glucose monitoring and lifestyle measures that can help manage Type 2 diabetes

2. Anatomy and Physiology
Blood glucose regulation is an important physiological mechanism that maintains an adequate and ongoing supply of glucose to support the body’s energy needs. It keeps blood glucose levels within a healthy range, preventing them from rising too high or falling too low. The pancreas plays a crucial role in this mechanism by producing insulin, a hormone that facilitates the uptake of glucose by cells so that it can be utilised for energy production (OpenStax, 2022).
When a person consumes carbohydrate-rich foods, digestion converts them into simple sugars, including glucose. The glucose is absorbed into the bloodstream, causing blood glucose levels to increase. When blood glucose levels rise, the pancreas releases insulin, which enables the body cells to absorb glucose from the bloodstream. This enables cells to use glucose as an energy source and prevents blood glucose levels from remaining excessively high (NHS, 2025).
The liver is also essential for maintaining balanced blood glucose levels. When the body has more glucose than it immediately requires, the liver stores some of it as glycogen. This stored glycogen serves as an energy reserve and can be converted into glucose when blood glucose levels fall, such as during the period between meals. This process helps ensure that the body has a continuous supply of energy. In healthy people, the pancreas and liver act jointly to control glucose levels and maintain a suitable balance (Oregon State University, 2022). 
However, this regulatory mechanism is impaired in people with Type 2 diabetes. In this condition, insulin is less effective at helping the body’s cells take up glucose, a process known as insulin resistance. As the disease develops, the pancreas may also become less capable of producing sufficient insulin to meet the body's requirements. Consequently, cells have a reduced ability to take up glucose, causing it to accumulate in the bloodstream and resulting in consistently elevated blood glucose levels (NICE, 2026).
Glucose is also an essential source of energy for cellular activities. During cellular respiration, cells break down glucose through a series of metabolic processes to release energy. Glycolysis is the initial stage, which takes place in the cytoplasm, where glucose is broken down into pyruvate. Further processes occur in the mitochondria, where oxygen is involved in oxidative phosphorylation to generate adenosine triphosphate (ATP). ATP supplies the energy needed to support various cellular functions (Cooper, 2000). Carbon dioxide and water are also produced as part of aerobic glucose metabolism. Therefore, maintaining balanced blood glucose levels and ensuring an adequate supply of oxygen are crucial for supporting normal cellular activity and meeting the body's energy requirements (Alberts et al., 2002).
3. Pathophysiology and Impact
In individuals with Type 2 diabetes, blood glucose regulation is disrupted because the body’s cell responds less effectively to insulin, a condition referred to as insulin resistance. Under normal circumstances, insulin facilitates the movements of glucose to move from bloodstream into cells, where it can be utilised for energy production. However, when insulin does not work effectively, glucose cannot enter the cells properly and starts accumulating in the blood. This results in elevated blood glucose levels, known as hyperglycaemia (NHS, 2025). As Type 2 diabetes progresses, the pancreas may gradually become less able to produce enough insulin to satisfy the body’s requirements. This can further impair the body’s capacity to regulate and maintain blood glucose at a healthy level (NHS, 2025).
Prolonged periods of high blood glucose can have harmful effects on different organs and systems within the body. Consistently high blood glucose levels may harm blood vessels and nerves, which can increase the risk of developing long-term health complications. These complications may damage the heart and blood vessels, kidneys, eyes and peripheral nerves, potentially affecting an individual's health and overall well-being. Therefore, keeping blood glucose levels within a suitable range is a key part of management of diabetes and may reduce or postpone the development of complications (Royal College of Nursing, 2025). 
Dietary choices also have a significant influence on blood glucose management. Frequently eating foods that contain high amounts of calories, saturated fats and free sugars may lead to weight gain and make Type 2 diabetes more difficult to control (NHS, 2025). In comparison, following a balanced diet containing vegetables, wholegrains and other high-fibre foods, while maintaining appropriate portion sizes, can help support healthier blood glucose levels (NICE, 2026).
Regular exercise is another important component of managing Type 2 diabetes. Physical activity enables skeletal muscles to take up glucose from the bloodstream and can increase the body's sensitivity to insulin. Consequently, glucose can be utilised more efficiently, helping to improve blood glucose control. In addition, regular exercise can support weight management and promote general well-being (NICE, 2026). 
 According to the World Health Organization (2024), Smoking can further increase the likelihood of developing additional health complications among people with Type 2 diabetes, particularly those affecting the cardiovascular system. Therefore, stopping smoking, maintaining a healthy balanced diet and taking part in regular physical activity can contribute to effective diabetes management. Combining these lifestyle modifications with appropriate medical treatment can support blood glucose levels, promote overall wellbeing and reduce the likelihood of future complications.
4. Monitoring and Data Use
Frequent blood glucose monitoring helps people with Type 2 diabetes understand how their glucose levels are affected by food, exercise, medication and changes in daily routines. However, the requirement for self-monitoring differs between individuals and depends on their treatment and the risk of hypoglycaemia. When monitoring is advised, recording glucose readings consistently can help identify patterns and provide a better understanding of blood glucose control (NICE, 2026). 
Maintaining a record of glucose readings enables individuals to identify fluctuations in their levels and discuss these findings with healthcare professionals. Such records can support healthcare professionals in reviewing treatment and offering appropriate guidance on diet, exercise and medication (NICE, 2026). Monitoring is especially important for individuals taking medication that may cause hypoglycaemia, as it can help them detect low blood glucose levels and take the necessary action (NICE, 2026).
Long-term monitoring is also important for evaluating whether treatment and lifestyle modifications are effective in controlling diabetes. HbA1c testing can be used to determine a person’s overall blood glucose levels by reflecting their average levels over the preceding two to three months. Combining suitable monitoring methods with regular clinical assessments can provide a more comprehensive understanding of diabetes management (NHS, 2025). 
Although blood glucose monitoring offers several benefits, its effectiveness depends on how individuals understand and respond to their results. Blood glucose levels may vary due to dietary choices, physical activity and medication; therefore, one reading may not provide an accurate picture of overall glucose control. In addition, regular self-monitoring is not necessary for every individual. NICE (2026) emphasises the need to consider each person's individual circumstances when recommending blood glucose monitoring.
Consequently, monitoring should be tailored to individual needs and accompanied by appropriate healthcare guidance to ensure that the results are interpreted and used safely, and effectively Patient education is equally essential, as understanding blood glucose readings helps individuals identify changes, respond appropriately and participate actively in managing their condition. Receiving guidance from healthcare professionals can enable patients to make informed choices and strengthen their ability to manage diabetes independently. (NICE, 2026).
5. Evidence-Based Lifestyle Recommendations
Making healthy lifestyle adjustments is an important part of managing Type 2 diabetes, as modifications to diet, physical activity, weight and smoking habits can affect blood glucose control and the likelihood of developing long-term complications. NICE advises that individuals with Type 2 diabetes should receive personalised guidance that considers their dietary requirements, personal preferences, cultural background and readiness to make lifestyle changes (NICE, 2026).
Following a healthy and balanced diet is an essential part of diabetes management. Individuals with Type 2 diabetes should be encouraged to eat a variety of nutritious foods, such as vegetables, fruit, wholegrains, pulses and other foods rich in fibre, while limiting excessive consumption of processed foods, saturated fats and products containing high amounts of added sugar (NHS, 2025). This is especially significant because carbohydrates are converted into glucose during digestion, while the type and quantity consumed can influence blood glucose levels. Instead of adopting overly restrictive eating habits, individuals should be encouraged to make practical and sustainable dietary adjustments that suit their daily routines (Diabetes UK, 2026). 
Including regular physical activity in everyday life is another important aspect of diabetes management. Adults are encouraged to include regular exercise in their weekly routines, with activities such as brisk walking contributing towards a target of at least 150 minutes of physical activity each week (NHS, 2025). Exercise can enhance insulin sensitivity because working muscles use glucose to produce energy, allowing the body to use insulin more efficiently.  Limiting long periods of sitting and including regular movement throughout the day can also provide additional health benefits (British Dietetic Association, 2021). 
According to Taylor and Bakhai, (2025), Managing body weight can be especially helpful for individuals with Type 2 diabetes who have excess bodyweight. Studies suggest that weight loss can improve blood glucose control and may help some individuals achieve diabetes remission. Therefore, weight-management plans should be tailored to individual needs and supported by healthcare professionals rather than relying on extreme or difficult-to-maintain diets.
Stopping smoking is also an important lifestyle recommendation because smoking is linked to an increased risk of Type 2 diabetes and may further raise the likelihood of cardiovascular disease and other health complications. Individuals who smoke should be provided with suitable support to quit through NHS services. Overall, following healthier eating practices, undertaking regular physical activity, maintaining a suitable body weight and stopping smoking can improve metabolic health and contribute to the safe and effective long-term management of Type 2 diabetes (MyHealth London, 2025) .
6. Conclusion
Type 2 diabetes is a long-term metabolic disorder that disrupts the body’s normal regulation of blood glucose. This report has explored how the pancreas and insulin contribute to blood glucose regulation, along with the importance of glucose and oxygen in producing cellular energy. When insulin resistance develops, cells become less able to use glucose effectively, causing blood glucose levels to rise. Persistently elevated glucose levels can increase the likelihood of developing long-term health complications.
The report has also emphasised the importance of monitoring blood glucose level as a part of effective Type 2 diabetes management. Monitoring enables individuals to recognise how their glucose levels respond to dietary intake, physical activity and medication. However, the frequency and method of monitoring should be tailored to individual needs and guided by clinical advice. Having a clear understanding of glucose readings can also encourage patients to become more involved in managing their condition.
In addition, lifestyle modifications are an essential part of managing diabetes effectively. Maintaining a balanced diet, participating in regular physical activity, managing body weight and quitting smoking can contribute to improved blood glucose control and overall wellbeing. These lifestyle adjustments should be practical and sustainable so that individuals can continue following them as part of their daily routines.
Overall, successful management of Type 2 diabetes involves a combination of suitable medical treatment, appropriate blood glucose monitoring, patient education and healthy lifestyle practices. Healthcare professionals play an important role in helping individuals understand their condition and make informed choices about their care. Combining these approaches can support better blood glucose regulation, enhance quality of life and lower the risk of long-term complications.
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