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Introduction
Diabetes is a metabolic disorder that causes high blood sugar because the pancreas does not release enough insulin or the body cannot use insulin. Type 1 diabetes, which is an autoimmune condition leading to destruction of pancreatic beta cells and Type 2 Diabetes is a chronic metabolic disorder defined by insulin resistance. Type 2 is the most shared form, accounting for approximately 90% of all diabetes cases worldwide. Also, according to the World Health Organisation the prevalence of diabetes has increased significantly over recent decades and massively increased changes in lifestyle behaviours and population ageing.

Many risk factors contribute to the development of Type 2 diabetes. Non modifiable risk factors include increasing genetic predisposition, age, and certain ethnic backgrounds. However, modifiable risk factors play a significant role including poor dietary habits, smoking, and physical inactivity. Excess adipose tissue particularly visceral fat contributes to insulin resistance by altering inflammatory and hormonal pathways. The key of understanding the psychological basis of type 2 diabetes is that essential that patients engage effectively in self management strategies and improve long term health outcomes. 

Regulation of Blood glucose levels
[bookmark: _Int_uIxVOHaq][bookmark: _Int_n2DoOilc][bookmark: _Int_geKzXMQX][bookmark: _Int_1RpkJNTg]In healthy individuals, blood glucose levels are regulated through a homeostatic mechanism involving the pancreas, liver, skeletal muscle and adipose tissue. Normal fasting blood glucose levels are typically maintained between 4 and 7 mmol/L. Also, this regulation is achieved primarily through the opposing actions of the hormones, insulin and glucagon are both secreted by the pancreas. 

[bookmark: _Int_y3UYQdNO][bookmark: _Int_emYBqu8v][bookmark: _Int_rgdDqyph]Following the ingestion of carbohydrates, the blood glucose levels rise. Also, the increase is directed through the beta cells within the islets of Langerhans in the pancreas, which respond by releasing insulin into the bloodstreams. Insulin facilitates the uptake of glucose in the cells, particularly adipose tissue and skeletal muscle, this is by promoting the translocation of glucose transporter type 4 (GLUT4) to the cell membrane. Insulin also, stimulates glycogenesis in the liver where excess glucose is converted into glycogen for storage. Additionally, insulin inhibits gluconeogenesis and glycogenolysis thereby preventing further glucose release into the circulation. 

Conversely, when blood glucose levels fall, such as during fasting, alpha cells in the pancreas secrete glucagon. Glucagon stimulates glycogenolysis and gluconeogenesis in the liver, resulting in the release of glucose into the bloodstream. This negative feedback system ensures that blood glucose levels remain within a narrow physiological range, providing a constant supply of energy to body tissues.

In Type 2 diabetes, this regulatory system becomes impaired. Peripheral tissues become resistant to the effects of insulin, meaning that glucose uptake is reduced despite normal or elevated insulin levels. Over time, pancreatic beta cells may become dysfunctional and unable to compensate adequately. The result is chronic hyperglycaemia, which can lead to both microvascular complications, such as neuropathy, nephropathy and retinopathy, and macrovascular complications including cardiovascular disease.



Cellular Metabolism: The Role of Oxygen and Glucose in Energy Production

Glucose is the primary energy substrate for most body cells and is essential for the production of adenosine triphosphate (ATP), the molecule that stores and transfers energy within cells. Cellular respiration is the process through which glucose and oxygen are used to generate ATP within the mitochondria.

The first stage of cellular respiration is glycolysis, which occurs in the cytoplasm. During glycolysis, one molecule of glucose is broken down into two molecules of pyruvate, producing a small amount of ATP. Pyruvate then enters the mitochondria and is converted into acetyl coenzyme A, which enters the Krebs cycle. This cycle generates high-energy electron carriers, including NADH and FADH₂.

These electron carriers donate electrons to the electron transport chain, located in the inner mitochondrial membrane. Oxygen acts as the final electron acceptor in this process, allowing the chain of reactions to continue. The energy released during these reactions drives the production of a large amount of ATP through oxidative phosphorylation. Without sufficient oxygen, this process cannot proceed efficiently, and ATP production decreases significantly.

In individuals with Type 2 diabetes, reduced cellular uptake of glucose due to insulin resistance means that glucose remains in the bloodstream rather than entering cells for metabolism. Despite high blood glucose levels, cells may experience an energy deficit, contributing to symptoms such as fatigue. Chronic hyperglycaemia also leads to the formation of advanced glycation end-products and oxidative stress, further damaging tissues.



Importance of Recording and Tracking Blood Glucose Levels

Regular monitoring of blood glucose levels is a fundamental component of safe and effective diabetes management. Self-monitoring of blood glucose enables individuals to identify patterns in their glucose levels throughout the day and understand how factors such as diet, physical activity, stress and medication influence their condition. According to the National Institute for Health and Care Excellence, monitoring supports informed decision-making and helps reduce the risk of acute complications.

Tracking blood glucose levels can prevent episodes of hypoglycaemia and hyperglycaemia by enabling timely adjustments to food intake, physical activity or medication. Over time, recorded readings provide valuable data for healthcare professionals to evaluate treatment effectiveness and make necessary modifications. In addition to daily monitoring, glycated haemoglobin (HbA1c) measurements provide an indication of average blood glucose levels over approximately three months. Maintaining target HbA1c levels reduces the risk of long-term complications, particularly microvascular damage.

Encouraging patients to engage actively in recording their blood glucose levels promotes self-efficacy and supports adherence to individualised care plans. This collaborative approach enhances long-term disease control and improves quality of life.



Lifestyle Modifications and Evidence-Based Recommendations

Lifestyle modification is a cornerstone of Type 2 diabetes management. Evidence indicates that dietary changes can significantly improve glycaemic control. A balanced diet rich in whole grains, vegetables, lean protein and healthy fats helps regulate blood glucose levels by reducing rapid spikes associated with refined carbohydrates. Weight reduction of even 5–10% of total body weight has been shown to improve insulin sensitivity and metabolic outcomes.

Regular physical activity also plays a critical role in glucose regulation. Moderate-intensity exercise, such as brisk walking for at least 150 minutes per week, increases glucose uptake by skeletal muscles independently of insulin. Exercise enhances the expression of GLUT4 transporters and improves overall insulin sensitivity. This not only lowers blood glucose levels but also reduces cardiovascular risk factors commonly associated with Type 2 diabetes.

Smoking cessation is strongly recommended for individuals with diabetes. Smoking exacerbates insulin resistance, increases inflammation and significantly elevates the risk of cardiovascular disease. Given that individuals with Type 2 diabetes are already at increased risk of vascular complications, eliminating tobacco use is essential in reducing morbidity and mortality.Collectively, these lifestyle interventions empower patients to take an active role in managing their condition and contribute to improved long-term health outcomes.



Conclusion

Type 2 diabetes is a chronic metabolic disorder characterised by impaired insulin action and persistent hyperglycaemia. The regulation of blood glucose levels relies on a complex homeostatic mechanism involving insulin and glucagon, ensuring that cells receive an adequate supply of energy. Glucose and oxygen are essential for cellular respiration and ATP production, processes that are disrupted when insulin resistance prevents effective glucose uptake.

Monitoring blood glucose levels enables individuals to detect patterns, prevent complications and engage actively in their care plans. Furthermore, evidence-based lifestyle modifications, including dietary improvement, regular physical activity and smoking cessation, play a vital role in improving insulin sensitivity and reducing the risk of long-term complications. Through increased understanding and proactive self-management, individuals with Type 2 diabetes can achieve better glycaemic control and enhanced quality of life.
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