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Introduction
Diabetes mellitus is a group of metabolic disorders characterised by persistent hyperglycaemia resulting from defects in insulin secretion, insulin action, or both. Insulin is a hormone produced by the pancreas that regulates blood glucose levels by allowing glucose to enter cells for energy production (Diabetes UK, 2024).
Diabetes can be classified into several categories. Type 1 diabetes is an autoimmune condition in which the immune system destroys pancreatic beta cells, resulting in an absolute deficiency of insulin. Type 2 diabetes is characterised by insulin resistance and progressive pancreatic beta-cell dysfunction. Gestational diabetes develops during pregnancy and may increase the risk of developing Type 2 diabetes later in life. Other less common forms include monogenic diabetes and secondary diabetes caused by certain medical conditions or medications (NICE, 2022).
Type 2 diabetes mellitus is a chronic metabolic disorder characterised by elevated blood glucose levels resulting from insulin resistance and impaired insulin production. The condition develops when body cells become less responsive to insulin, preventing glucose from entering the cells effectively. Type 2 diabetes accounts for approximately 90% of diabetes cases worldwide and is considered a major public health concern (American Diabetes Association, 2024).
Several risk factors contribute to the development of Type 2 diabetes. Non-modifiable factors include increasing age, family history and ethnicity. However, modifiable factors such as obesity, physical inactivity, unhealthy diet and smoking significantly increase an individual's risk of developing the condition (Diabetes UK, 2024). Excess body weight, particularly around the abdomen, contributes to insulin resistance and impaired glucose metabolism.
The purpose of this report is to examine the physiology of blood glucose regulation, explain cellular energy production, discuss the importance of monitoring blood glucose levels and evaluate evidence-based lifestyle recommendations that may improve health outcomes in individuals with Type 2 diabetes.





Blood Glucose Regulation
Blood glucose levels are maintained through homeostasis, which ensures that glucose concentrations remain within a safe range. The pancreas plays an important role by releasing the hormones insulin and glucagon. Following food consumption, blood glucose levels rise and insulin is released by the beta cells of the pancreas. Insulin allows glucose to enter body cells where it can be used for energy or stored as glycogen in the liver and muscles (National Institute of Diabetes and Digestive and Kidney Diseases, 2023).
When blood glucose levels decrease, pancreatic α-cells secrete glucagon, which acts primarily on the liver to stimulate glycogen breakdown (glycogenolysis) and glucose production (gluconeogenesis). The resulting release of glucose into the bloodstream helps maintain normal blood glucose concentrations and prevents hypoglycaemia (Hall and Hall, 2021). 
Maintaining blood glucose homeostasis is essential because both high and low blood glucose levels can negatively affect normal body functions. The brain relies mainly on glucose as its primary energy source and is particularly sensitive to fluctuations in blood glucose concentrations. Hyperglycaemia may lead to long-term damage to blood vessels and nerves, whereas hypoglycaemia can cause symptoms such as dizziness, confusion and loss of consciousness. Therefore, the actions of insulin and glucagon are vital for maintaining normal physiological function and energy balance within the body (Hall and Hall, 2021).
In individuals with Type 2 diabetes, insulin resistance develops, meaning that cells no longer respond effectively to insulin. As a result, glucose remains in the bloodstream, leading to hyperglycaemia. Over time, the pancreas may become unable to produce sufficient insulin to overcome this resistance (DeFronzo et al., 2015).








Cellular Metabolism and Energy Production
Cells require energy to perform essential functions such as growth, repair, active transport and muscle contraction. Most cellular energy is produced through aerobic respiration within the mitochondria, where glucose reacts with oxygen to generate adenosine triphosphate (ATP), carbon dioxide and water. ATP serves as the primary energy source for cellular activities and is essential for maintaining normal physiological functions (Hall and Hall, 2021).
The equation for aerobic respiration is:
Glucose + Oxygen → Carbon Dioxide + Water + ATP

Figure 1. Aerobic respiration and ATP production, adapted from Hall and Hall (2021).
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As shown in Figure 1, glucose and oxygen are used within the mitochondria to produce ATP, which provides energy for normal cellular functions.

Oxygen is delivered to cells through the circulatory system, while glucose is obtained from digested food. Mitochondria are often described as the "powerhouses" of the cell because they generate ATP through aerobic respiration. ATP provides the energy required for essential physiological processes, including active transport, protein synthesis and muscle contraction (Hall and Hall, 2021).
In Type 2 diabetes, insulin resistance limits glucose uptake into cells. Although blood glucose levels remain high, cells may struggle to access the glucose required for energy production. When glucose uptake is impaired, cellular energy production becomes less efficient, which may contribute to symptoms such as fatigue, reduced exercise tolerance and decreased physical performance.

Pathophysiology and Impact of Type 2 Diabetes
Type 2 diabetes develops gradually due to insulin resistance and declining pancreatic function. Obesity, particularly abdominal obesity, plays a major role in the development of insulin resistance. Excess adipose tissue releases inflammatory substances and free fatty acids that interfere with insulin signalling pathways. As insulin sensitivity decreases, skeletal muscle and liver cells become less effective at absorbing glucose from the bloodstream. The liver may also continue producing glucose despite elevated blood glucose levels, further worsening hyperglycaemia. Over time, chronic exposure to high glucose concentrations damages pancreatic beta cells, reducing insulin secretion and accelerating disease progression (DeFronzo et al., 2015). Initially, the pancreas increases insulin production to maintain normal blood glucose levels. However, over time the beta cells become less effective and blood glucose levels rise (DeFronzo et al., 2015).  
Chronic hyperglycaemia can damage blood vessels and nerves, increasing the risk of complications such as cardiovascular disease, kidney disease, retinopathy and neuropathy (Forbes and Cooper, 2013). These complications may significantly affect quality of life and increase healthcare costs. Chronic complications not only affect physical health but also have substantial psychological, social and economic consequences. Diabetic neuropathy may cause chronic pain and mobility problems, limiting independence and daily activities. Visual impairment resulting from retinopathy can reduce quality of life and increase the risk of depression. Furthermore, cardiovascular complications contribute significantly to morbidity and mortality among individuals with Type 2 diabetes. These complications increase healthcare utilisation and place considerable financial pressure on healthcare systems such as the NHS (NHS, 2024). Therefore, prevention and early intervention remain essential to reduce both individual and societal burden. 
The increasing prevalence of Type 2 diabetes has become a major public health concern both nationally and internationally. Rising rates of obesity, sedentary lifestyles and poor dietary habits have contributed to the growing number of cases. As the condition often develops gradually, many individuals remain undiagnosed for several years, increasing the risk of complications before treatment begins. Public health initiatives that promote healthy eating, physical activity and early screening may therefore play an important role in preventing the development of Type 2 diabetes and reducing its impact on healthcare services (American Diabetes Association, 2024).
Lifestyle factors play an important role in disease progression. Diets high in sugar and saturated fats contribute to obesity and insulin resistance. Physical inactivity reduces glucose uptake by muscles, while smoking increases the risk of cardiovascular complications and worsens insulin resistance (Pan et al., 2015).

Monitoring Blood Glucose Levels
Monitoring blood glucose levels enables individuals to understand how food, exercise, medication and stress affect their condition. Regular monitoring helps patients identify periods of hyperglycaemia and allows healthcare professionals to adjust treatment plans appropriately (NICE, 2022).
Patients may use blood glucose meters to measure daily blood glucose levels. These results can be recorded in diaries or digital applications to identify trends over time. Tracking blood glucose improves patient involvement in self-management and encourages adherence to treatment recommendations.
The HbA1c test measures average blood glucose levels over approximately three months and is commonly used to assess long-term glucose control (Diabetes UK, 2024). Maintaining target HbA1c levels reduces the risk of diabetic complications. Additional diagnostic tests include fasting plasma glucose and random blood glucose measurements. A fasting plasma glucose level of 7.0 mmol/L or above may indicate diabetes, while a random blood glucose level of 11.1 mmol/L or above in the presence of symptoms may also support diagnosis (NICE, 2022). These tests provide valuable information regarding short-term glucose control and assist healthcare professionals in diagnosing and monitoring diabetes.
Reviewing blood glucose results over time helps healthcare professionals assess how well a patient's diabetes is being managed and whether treatment plans are effective. By reviewing blood glucose results over time, adjustments can be made to medication, diet and physical activity when necessary. Identifying raised blood glucose levels early may help prevent long-term complications associated with Type 2 diabetes. In addition, monitoring encourages individuals to become more involved in managing their condition, which can improve treatment adherence and support better health outcomes (NICE, 2022; Diabetes UK, 2024).



Evidence-Based Lifestyle Recommendations
Dietary modification is essential for managing Type 2 diabetes. Consuming a balanced diet containing whole grains, vegetables, fruits, lean proteins and healthy fats can improve blood glucose control. Reducing intake of processed foods and refined sugars helps prevent sudden increases in blood glucose levels (Evert et al., 2019).
Weight management is particularly important because obesity contributes to insulin resistance. Research has demonstrated that moderate weight loss can improve insulin sensitivity and, in some cases, lead to remission of Type 2 diabetes (Lean et al., 2018).
Regular physical activity increases glucose uptake by muscles and improves insulin sensitivity. Current recommendations suggest at least 150 minutes of moderate-intensity exercise each week. Activities such as walking, swimming and cycling have been shown to improve glycaemic control and cardiovascular health (Colberg et al., 2016).
Smoking cessation should also be encouraged. Smoking contributes to insulin resistance by increasing inflammation and oxidative stress within blood vessels. Nicotine can impair insulin action, resulting in poorer glucose control. Individuals with diabetes who smoke are at greater risk of cardiovascular disease, stroke, peripheral vascular disease and kidney disease compared with non-smokers. Smoking also accelerates damage to blood vessels, increasing the likelihood of diabetic complications and premature mortality (Pan et al., 2015). 
Healthcare professionals, particularly practice nurses, play an important role in supporting individuals with Type 2 diabetes. Through education and ongoing guidance, they can help patients develop self-management skills, improve their understanding of the condition and encourage adherence to treatment plans (NICE, 2022).
Ethnicity is an important risk factor for Type 2 diabetes. In the United Kingdom, individuals of South Asian, African-Caribbean and Black African backgrounds have a significantly higher risk of developing Type 2 diabetes compared with White European populations. South Asian individuals often develop diabetes at a younger age and lower body mass index. Genetic predisposition, body fat distribution, lifestyle factors and socioeconomic inequalities may contribute to these differences. Healthcare professionals should therefore provide culturally sensitive education and targeted prevention strategies to high-risk groups (Diabetes UK, 2024).
Digital technologies may also support diabetes self-management by improving patient engagement, medication adherence and regular monitoring of blood glucose levels. Evidence suggests that text messaging programmes providing education, reminders and motivational support can improve glycaemic control and encourage self-management behaviours in adults with Type 2 diabetes (Whittemore et al., 2020). Such interventions may help patients engage more effectively with their treatment plans and blood glucose monitoring.

Conclusion
Type 2 diabetes is a chronic condition that affects the body's ability to regulate blood glucose effectively. Insulin resistance and reduced insulin production lead to hyperglycaemia and increase the risk of serious complications.
Understanding blood glucose regulation and cellular energy production provides a strong foundation for explaining the development and management of Type 2 diabetes. Regular monitoring of blood glucose levels allows individuals to recognise patterns and improve self-management, while lifestyle interventions such as healthy eating, weight loss, physical activity and smoking cessation can significantly improve glycaemic control and reduce the risk of complications.
Early diagnosis, effective patient education and regular monitoring are essential for successful management of Type 2 diabetes. Healthcare professionals, particularly practice nurses, play an important role in supporting patients to make positive lifestyle changes and develop self-management skills. In addition, culturally sensitive care and the use of digital technologies may further improve patient engagement and adherence to treatment.
By adopting a multidisciplinary approach and providing evidence-based support, healthcare professionals can help individuals manage their condition effectively, reduce the risk of long-term complications and improve overall quality of life.
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