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Introduction
Type 2 diabetes is a chronic metabolic disorder characterised by elevated blood glucose levels resulting from insulin resistance and insufficient insulin production (World Health Organization, 2023). It is one of the most common long-term health conditions worldwide and remains a significant public health concern (International Diabetes Federation, 2024). Unlike Type 1 diabetes, which is an autoimmune condition resulting from the destruction of insulin-producing beta cells, Type 2 diabetes develops gradually and is strongly associated with lifestyle and environmental factors (Diabetes UK, 2024).
Several factors increase the risk of developing Type 2 diabetes. These include obesity, physical inactivity, unhealthy dietary habits, smoking, increasing age, family history and certain ethnic backgrounds (NHS, 2024). Excess body fat, particularly around the abdomen, increases insulin resistance, reducing the body's response to insulin (Taylor et al., 2021). Smoking has also been linked to an increased risk of diabetes and cardiovascular disease (Willi et al., 2007).
This report explains the anatomy and physiology of blood glucose regulation, examines how Type 2 diabetes disrupts normal physiological processes, discusses the importance of monitoring blood glucose levels, and outlines evidence-based lifestyle recommendations to support effective diabetes management.
2. Anatomy and Physiology
2.1 Blood Glucose Homeostasis
Homeostasis is the body's ability to maintain a stable internal environment, even when changes occur inside or outside the body. An important example of homeostasis is blood glucose regulation, which keeps glucose levels within a healthy range to support normal body function (Röder et al., 2016). Glucose is the body's main source of energy, and maintaining normal blood glucose levels ensures cells receive a continuous supply of fuel for growth, repair and movement (Nakrani et al., 2023). If blood glucose concentrations become too high (hyperglycaemia) or too low (hypoglycaemia), normal body functions can be disrupted and, over time, serious health complications may develop. The endocrine system regulates blood glucose through the coordinated actions of the pancreas, liver and the hormones insulin and glucagon (Röder et al., 2016).
2.2 The Role of the Pancreas
The pancreas is an elongated gland located behind the stomach and has both endocrine and exocrine functions. Its endocrine function is responsible for regulating blood glucose levels. The endocrine part of the pancreas contains clusters of specialised cells called the Islets of Langerhans (Walker et al., 2021). These cell clusters contain beta cells, which produce insulin, and alpha cells, which produce glucagon. Together, these hormones maintain healthy blood glucose levels and support homeostasis (Röder et al., 2016). The Islets of Langerhans detect changes in blood glucose levels and release the appropriate hormone to restore homeostasis.
2.3 The Role of Insulin and Glucagon
After eating a meal, carbohydrates are broken down into glucose during digestion, causing blood glucose levels to rise. The rise in blood glucose is detected by the beta cells in the pancreas, which respond by releasing insulin into the bloodstream (Röder et al., 2016). Insulin acts like a key, helping glucose move from the bloodstream into body cells, particularly those in the muscles, liver and adipose (fat) tissue, where it is used to produce energy (Ojha et al., 2019). Excess glucose is converted to glycogen and stored mainly in the liver and skeletal muscles through glycogenesis (Daghlas et al., 2026).
When blood glucose levels become too low, for example between meals or during exercise, the alpha cells in the pancreas release glucagon. Glucagon signals the liver to break down stored glycogen into glucose through a process called glycogenolysis. The glucose is then released into the bloodstream, helping blood glucose levels return to normal (Daghlas et al., 2026). Together, insulin and glucagon regulate blood glucose through a negative feedback system, maintaining homeostasis (Röder et al., 2016).
[image: blood glucose regulation diagram-min]The process of blood glucose regulation through the actions of insulin and glucagon is summarised in Figure 1.




Figure 1. Regulation of blood glucose homeostasis through the actions of insulin and glucagon (Source: Biology Online, n.d.).
2.4 Cellular Metabolism
Cells require a constant supply of glucose and oxygen to produce energy through aerobic respiration. Glucose is obtained from carbohydrates during digestion and absorbed into the bloodstream by the digestive system, while oxygen enters the body through the respiratory system during breathing. The circulatory system transports glucose and oxygen to body cells. Inside the mitochondria, glucose is broken down in the presence of oxygen during aerobic respiration to produce adenosine triphosphate (ATP), carbon dioxide and water. ATP is the body's main energy source and is required for muscle contraction, active transport, cell growth and tissue repair (Nakrani et al., 2023).
In people with Type 2 diabetes, insulin resistance makes it more difficult for glucose to enter body cells efficiently. As a result, although blood glucose levels remain high, cells cannot use glucose effectively to produce ATP. This reduces energy available to body cells and can contribute to tiredness and fatigue (Liang, 2024). 
3. Pathophysiology of Type 2 Diabetes
3.1 Failure of Blood Glucose Regulation
Pathophysiology refers to the changes in normal body function that occur as a result of disease. In Type 2 diabetes, blood glucose regulation becomes impaired because body cells gradually become resistant to the effects of insulin. Insulin resistance means muscle, liver and adipose (fat) cells no longer respond effectively to insulin, reducing glucose uptake for energy production (Ojha et al., 2019).
To compensate for this reduced response, the beta (β) cells of the pancreas initially produce and release larger amounts of insulin. However, over time these cells become unable to meet the body's increased demand, resulting in a relative lack of insulin and persistently raised blood glucose levels, known as hyperglycaemia (Röder et al., 2016). As glucose remains in the bloodstream, it cannot be used efficiently during aerobic respiration. This reduces ATP production, contributing to tiredness and fatigue (Liang, 2024).
If blood glucose levels remain uncontrolled over a prolonged period, damage can occur to blood vessels and nerves throughout the body. This increases the risk of long-term complications including cardiovascular disease, diabetic retinopathy, diabetic nephropathy and diabetic neuropathy. These complications can reduce quality of life and lead to serious health problems if diabetes is not managed effectively (National Institute for Health and Care Excellence, 2022).

3.2 Impact of Lifestyle Factors on Glucose Control
Lifestyle factors play a significant role in the development and progression of Type 2 diabetes. A diet high in refined carbohydrates, sugary foods and saturated fats can contribute to weight gain and obesity, increasing insulin resistance and making it more difficult for the body to regulate blood glucose levels (Taylor et al., 2021). In contrast, maintaining a healthy diet can improve insulin sensitivity and support better glycaemic control.
Regular physical activity also has an important role in managing Type 2 diabetes. Exercise increases the uptake of glucose by skeletal muscle cells, allowing glucose to be used for energy and reducing blood glucose concentrations. Over time, regular physical activity improves insulin sensitivity, helping the body use insulin more effectively (Colberg et al., 2016).
Smoking is another important lifestyle factor that negatively affects glucose control. Chemicals in tobacco smoke damage blood vessels and increase inflammation, which can worsen insulin resistance and increase the risk of cardiovascular disease and other diabetes-related complications (Willi et al., 2007). For this reason, adopting a healthy diet, exercising regularly and stopping smoking are essential components of effective Type 2 diabetes management.
4. Monitoring and Tracking Blood Glucose Levels
Regular monitoring of blood glucose levels is an essential part of managing Type 2 diabetes. Recording blood glucose readings allows both individuals and healthcare professionals to assess how effectively the condition is being controlled and whether treatment plans are working as intended (National Institute for Health and Care Excellence, 2022). Regular monitoring also helps individuals understand how factors such as diet, physical activity, medication, illness and stress affect their blood glucose levels, enabling them to make informed decisions about managing their condition (Diabetes UK, 2024).
Blood glucose can be monitored using finger-prick testing or continuous glucose monitoring (CGM) systems. The HbA1c blood test measures average blood glucose levels over the previous two to three months, providing an indication of long-term glycaemic control (National Institute for Health and Care Excellence, 2022). Evidence suggests that continuous glucose monitoring can improve glycaemic control by helping individuals identify fluctuations in blood glucose levels more accurately than occasional finger-prick testing, allowing earlier intervention when readings fall outside the target range (Jancev et al., 2024).
Keeping a record of blood glucose readings helps identify patterns and trends over time. For example, individuals may recognise that certain foods, reduced physical activity, stress or missed medication doses lead to increased blood glucose levels. Identifying these patterns enables patients to make lifestyle adjustments while helping healthcare professionals review treatment effectiveness and adjust care plans where necessary (Uhl et al., 2024).
Reviewing blood glucose records enables healthcare professionals to provide personalised advice and education tailored to individual needs. Monitoring also helps identify episodes of hyperglycaemia and hypoglycaemia at an early stage, reducing the risk of complications. Encouraging patients to regularly monitor and record their blood glucose levels promotes active self-management, improves understanding of diabetes and supports long-term glycaemic control (Diabetes UK, 2024).
5. Evidence-Based Lifestyle Recommendations
5.1 Healthy Diet and Weight Management
Lifestyle modification is one of the most effective approaches to managing Type 2 diabetes. Healthy lifestyle changes can improve insulin sensitivity, lower blood glucose levels and reduce the risk of long-term complications (National Institute for Health and Care Excellence, 2022). A balanced diet that includes whole grains, vegetables, fruit, lean protein and healthy fats is recommended, while foods high in sugar, saturated fat and refined carbohydrates should be limited. Foods rich in fibre are digested more slowly, helping glucose enter the bloodstream gradually and reducing sudden increases in blood glucose levels (Taylor et al., 2021).
Achieving and maintaining a healthy body weight is also important. Even modest weight loss can improve insulin sensitivity, allowing glucose to enter body cells more effectively and lowering blood glucose levels. The DiRECT trial demonstrated that structured weight management programmes can lead to remission of Type 2 diabetes in some individuals, highlighting the importance of early lifestyle intervention (Lean et al., 2018).
5.2 Physical Activity
Regular physical activity is another key recommendation for people living with Type 2 diabetes. The National Institute for Health and Care Excellence (2022) recommends regular moderate-intensity exercise as part of diabetes management. Activities such as walking, swimming and cycling increase glucose uptake by skeletal muscle cells, reducing blood glucose concentrations. Regular exercise also improves insulin sensitivity, supports weight management and reduces the risk of cardiovascular disease (Colberg et al., 2016).
5.3 Smoking Cessation
Smoking cessation should be strongly encouraged as part of diabetes management. Smoking damages blood vessels, increases inflammation and worsens insulin resistance, increasing the risk of cardiovascular disease and other diabetes-related complications (Willi et al., 2007). Stopping smoking improves circulation and supports overall health. Healthcare professionals can support patients by providing smoking cessation advice, behavioural support and referral to specialist stop-smoking services where appropriate.
5.4 Patient Education and Self-Management
Patient education is an essential part of effective diabetes management. Providing information about healthy eating, physical activity, medication adherence and blood glucose monitoring enables informed self-management. Structured diabetes education helps individuals develop the knowledge and skills needed to manage their condition effectively. By improving patients' understanding of how lifestyle choices influence blood glucose levels, education encourages them to engage more effectively with their care plans and supports long-term self-management. This can improve glycaemic control, reduce the risk of complications and promote better long-term health outcomes (Diabetes UK, 2024). 
Conclusion
Type 2 diabetes is a progressive metabolic disorder that develops when the body is unable to regulate blood glucose levels effectively due to insulin resistance and a gradual decline in insulin production. As discussed throughout this report, maintaining blood glucose homeostasis relies on the coordinated actions of the pancreas, insulin, glucagon and the liver. When this process is disrupted, persistently elevated blood glucose levels can lead to serious long-term complications that affect multiple body systems and reduce an individual's quality of life.
This report has demonstrated the close relationship between anatomy, physiology and the pathophysiology of Type 2 diabetes. Understanding how blood glucose is normally regulated, how glucose is converted into energy through cellular metabolism and how these processes become impaired provides a strong foundation for understanding the condition and its management. Regular monitoring of blood glucose levels, including HbA1c testing and self-monitoring techniques, enables individuals and healthcare professionals to assess treatment effectiveness, identify patterns and make informed decisions that support improved glycaemic control.
Evidence also shows that lifestyle interventions, including maintaining a healthy weight, following a balanced diet, engaging in regular physical activity and stopping smoking, can improve insulin sensitivity, help maintain blood glucose regulation and reduce the risk of diabetes-related complications. Furthermore, patient education is fundamental to successful diabetes management, as individuals who understand their condition are more likely to engage with their care plans and make informed lifestyle choices. By providing ongoing education, personalised support and evidence-based guidance, healthcare professionals can empower individuals to develop the knowledge, confidence and skills needed to successfully self-manage their condition. Ultimately, this collaborative approach promotes improved glycaemic control, reduces the risk of long-term complications and enhances both health outcomes and overall quality of life.
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