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Type 2 Diabetes mellitus  is a chronic metabolic condition characterised by elevated blood glucose levels due to impaired insulin secretion, insulin resistance, or both. The World Health Organization (WHO, 2024) describes diabetes as a disorder in which the pancreas does not produce enough insulin, or the body cannot effectively use the insulin it produces. Insulin is essential for transporting glucose from the bloodstream into cells, where it is used for energy. When this process is disrupted, glucose accumulates in the blood, leading to long‑term complications such as cardiovascular disease, kidney damage, nerve damage, and visual impairment.
The number of diabetes‑related prescriptions in England continues to rise, reaching 71 million items in 2023/24, which represents an increase of 21 million items compared with 2015/16. Diabetes places a substantial financial burden on the NHS, costing an estimated £10.7 billion each year, with around 60% of this expenditure linked to treating complications of the condition. If current trends continue, the annual cost of diabetes to the NHS is projected to rise to almost £18 billion by 2035. As a practice nurse patient education is a crucial part of primary care. (Diabetes UK, 2023)
The purpose of this report is to explore the physiology of blood‑glucose regulation, explain how glucose and oxygen are used to produce energy, examine how diabetes disrupts these processes, and evaluate how lifestyle factors influence disease progression. This report also discusses the importance of monitoring blood‑glucose data and provides evidence‑based lifestyle recommendations to support safe and effective self‑management. Understanding these physiological principles will enable patients to engage more confidently with their care plans and empowers health professionals to deliver effective education within GP practices.
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Blood‑glucose levels are controlled by a homeostatic system involving the pancreas, liver, and peripheral tissues. After eating, carbohydrates are broken down into glucose, causing blood‑glucose levels to rise. In response, the pancreas releases insulin, a hormone produced by β‑cells. Insulin enables glucose to enter muscle and fat cells and stimulates the liver to convert excess glucose into glycogen for storage (NICE, 2022).
After eating, carbohydrates are broken down into glucose, causing blood‑glucose levels to rise. In response, β‑cells release insulin into the bloodstream. Insulin acts like a “key,” allowing glucose to enter muscle and fat cells through specific transport channels. It also signals the liver to convert excess glucose into glycogen, a storage form of carbohydrate. This process prevents blood‑glucose levels from rising too high. Between meals, or during physical activity, blood‑glucose levels fall. At this point, the pancreas releases glucagon, which instructs the liver to break down glycogen and release glucose back into the bloodstream. This balancing act ensures that cells always have access to the energy they need. (Roder et all, 2016)
Energy production itself depends on cell metabolism, a process that uses both glucose and oxygen. Once inside the cell, glucose is broken down through a series of chemical reactions known as cellular respiration. The first stage, glycolysis, occurs in the cytoplasm and produces small amounts of energy. The resulting pyruvate then enters the mitochondria, where it is further broken down in the Krebs cycle. The final stage, the electron transport chain, uses oxygen as the final electron acceptor. This stage produces most of cell’s energy in the form of ATP (adenosine triphosphate). The overall reaction can be summarised as:
Glucose + Oxygen → Carbon Dioxide + Water + Energy (ATP).
This process is vital for movement, growth, repair, and maintaining body temperature. When glucose cannot enter cells effectively as happens in Type 2 diabetes, ATP production is reduced. This explains why people with poorly controlled diabetes often experience tiredness, slower wound healing, and increased vulnerability to infections. Understanding these physiological foundations helps explain why maintaining stable blood‑glucose levels is essential for health.(Chaudhry and Varacallo, 2023)
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Type 2 diabetes develops gradually through a combination of insulin resistance, impaired insulin secretion, and metabolic disturbances that affect how the body processes glucose. In this state, muscle, liver, and adipose tissue become less responsive to insulin, meaning glucose cannot enter cells efficiently. As a result, blood‑glucose levels rise, and the pancreas attempts to compensate by producing more insulin. Over time, this chronic demand leads to β‑cell dysfunction, reducing insulin output and worsening hyperglycaemia. (Galicia Garcia et al. , 2020).
Chronic hyperglycaemia damages blood vessels and nerves. Microvascular complications include retinopathy, nephropathy, and neuropathy, while macrovascular complications include heart disease and stroke. Poor glucose control also impairs immune function and wound healing. (Islam et all, 2025)

Lifestyle Factors and Glucose Control
Diet
High intake of refined carbohydrates and saturated fats increases blood‑glucose spikes and contributes to insulin resistance. Conversely, diets rich in fibre, whole grains, and vegetables improve glycaemic control (Diabetes UK, 2024).
Physical Activity
Exercise increases glucose uptake by muscles independently of insulin, improving insulin sensitivity. Regular activity reduces HbA1c and lowers cardiovascular risk (NICE, 2022).
Smoking
Smoking increases inflammation, oxidative stress, and insulin resistance. Smokers with diabetes have significantly higher risks of cardiovascular disease and complications (WHO, 2024).
Obesity
Excess adipose tissue especially visceral fat disrupts insulin signalling pathways, making weight management a key target. The Direct trial demonstrated that structured weight‑loss programmes can lead to remission of Type 2 diabetes in many individuals (Lean et al., 2018).
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Monitoring health data is a central component of effective Type 2 diabetes management. Regular tracking of blood‑glucose levels enables  to understand how their body responds to food, medication, stress, and physical activity. Self‑monitoring of blood glucose provides immediate feedback on glycaemic status and helps patients identify patterns such as fasting hyperglycaemia or post‑prandial spikes. This information supports safer decision‑making around insulin dosing, meal planning, and exercise, reducing the risk of both hypoglycaemia and prolonged hyperglycaemia. (Chaudhry and Varacallo, 2023)
Digital tools are increasingly used to support monitoring. A study published in Clinical Diabetes highlights that diabetes‑related mobile applications and digital platforms improve patient engagement, increase adherence to monitoring routines, and enhance communication between patients and healthcare professionals. These tools allow individuals to log glucose readings, track trends over time, and receive personalised feedback. The study found that digital monitoring can improve glycaemic control by helping patients recognise behavioural triggers and adjust their lifestyle accordingly. (Chaudhry and Varacallo, 2023)
Routine monitoring also supports clinical decision‑making. When patients bring consistent data to appointments, healthcare professionals can more accurately adjust medication, identify early signs of deterioration, and tailor lifestyle advice. In primary care settings, this shared data strengthens patient‑professional collaboration and encourages individuals to take an active role in managing their condition. Overall, monitoring provides essential insight into daily glucose fluctuations, supports safer self‑management, and enhances long‑term outcomes when combined with education and lifestyle change. (Doyle-Delgado, 2020)
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Effective management of Type 2 diabetes relies heavily on lifestyle modification alongside medication. Evidence consistently shows that changes in diet, physical activity, weight management, and smoking behaviour can significantly improve glycaemic control and reduce the risk of long‑term complications. These recommendations are supported by National Institute for Health and Care Excellence (NICE, 2023) guidelines and the World Health Organisation (WHO, 2024) prevention advice.
A healthy diet is central to diabetes management. National Institute for Health and Care Excellence advises patients to increase their intake of vegetables, whole grains, legumes, and high‑fibre foods while reducing refined carbohydrates and saturated fats. These dietary changes help stabilise blood‑glucose levels by slowing digestion and reducing post‑meal spikes. The World Health Organisation also emphasises avoiding sugar and saturated fat as a key strategy for preventing and managing Type 2 diabetes. Choosing lower‑glycaemic‑index foods improves insulin sensitivity and reduces the workload on pancreatic β‑cells, helping maintain more stable glucose control throughout the day. (NICE, 2023)
Physical activity is another essential component. World health organisation (WHO, 2024) recommends at least 150 minutes of moderate exercise per week, such as brisk walking, cycling, or swimming. Exercise increases glucose uptake by skeletal muscle independently of insulin, which is particularly beneficial for individuals with insulin resistance. Regular activity also improves cardiovascular health, reduces blood pressure, and supports weight management. National Institute for Health and Care Excellence highlights that combining aerobic exercise with resistance training can further enhance insulin sensitivity and reduce HbA1c levels.
Weight management plays a critical role in improving physiological outcomes. Excess adipose tissue especially visceral fat disrupts insulin signalling pathways and increases inflammation. Evidence from the Direct trial (Lean et al., 2018) demonstrated that structured weight‑loss programmes delivered in primary care can lead to remission of Type 2 diabetes in many individuals. Even modest weight loss significantly improves glycaemic control, reduces medication needs, and lowers the risk of complications.
Smoking cessation is strongly recommended. World Health Organisation identifies avoiding tobacco as a key measure for preventing and managing Type 2 diabetes. Smoking increases oxidative stress, inflammation, and insulin resistance, making glucose control more difficult. Stopping smoking improves circulation, reduces cardiovascular risk, and supports overall metabolic health. Support options include nicotine replacement therapy, behavioural counselling, and GP‑led cessation programmes.
Finally, sleep quality, stress management, and alcohol moderation also influence glucose regulation. Poor sleep and chronic stress raise cortisol levels, which can increase blood‑glucose levels. Encouraging patients to adopt relaxation techniques, maintain regular sleep routines, and follow recommended alcohol limits helps support more stable metabolic function. (Hackett, Dal and Steptoe, 2020)
Together, these evidence‑based lifestyle changes improve insulin sensitivity, support healthy glucose metabolism, and reduce the risk of diabetes‑related complications. They form a vital part of holistic diabetes care within primary care.

[bookmark: _Toc234097246]Conclusion 

Type 2 diabetes is a complex long‑term condition that affects multiple physiological systems, beginning with disrupted insulin secretion and insulin resistance. . As shown throughout this report,  Type 2 diabetes is not simply a disorder of high blood glucose, but a condition shaped by interacting physiological, behavioural, and systemic factors. Understanding the underlying mechanisms, insulin resistance, β‑cell dysfunction, and disrupted cellular metabolism is essential, yet insufficient on its own. What becomes clear is that the progression of diabetes reflects a failure of multiple regulatory systems, many of which are directly influenced by modifiable lifestyle behaviours.
The pathophysiology demonstrates how chronic hyperglycaemia drives long‑term harm, but the report also shows that these outcomes are not inevitable. Diet, physical activity, smoking, and weight management are not just “helpful additions” to care; they actively change the physiological processes of the disease. 
Monitoring and data use also emerge as more than routine tasks. They create a feedback loop that allows patients and clinicians to respond to physiological changes in real time. Digital tools strengthen this process by improving engagement and enabling earlier intervention, which is critical given the rising prevalence and financial burden highlighted in national statistics.
Overall, the report demonstrates that effective diabetes management requires integrating physiological understanding with behavioural change and continuous monitoring. For practice nurses, the real challenge is to interpret this complexity in a way that becomes meaningful for patients, transforming physiological knowledge into tailored guidance that genuinely supports individuals in managing their condition.
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