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1. Introduction
Diabetes mellitus is a chronic metabolic condition characterised by persistent elevation of blood glucose levels, resulting from defects in insulin secretion, insulin action, or both. Type 2 diabetes is the most prevalent form globally, accounting for approximately 90–95% of all diagnosed cases (NICE, 2024). Unlike Type 1 diabetes, where autoimmune destruction of pancreatic beta cells causes absolute insulin deficiency, Type 2 diabetes develops when body cells become resistant to insulin and the pancreas gradually loses sufficient capacity to produce it.Several interrelated risk factors contribute to the development of Type 2 diabetes. These include modifiable factors such as overweight and obesity particularly central adiposity diets high in refined sugars and saturated fats, physical inactivity, and tobacco use. Non-modifiable risks comprise increasing age, a family history of diabetes, and ethnic background; individuals of South Asian heritage have up to a six-fold higher risk compared to white European populations and may develop the condition at a younger age and lower body mass index (Diabetes UK, 2025). Diabetes mellitus (DM) is a chronic metabolic disorder characterized by persistent hyperglycaemia. It may be due to impaired insulin secretion, resistance to peripheral actions of insulin, or both. Chronic hyperglycaemia in synergy with the other metabolic aberrations in patients with diabetes mellitus can cause damage to various organ systems, leading to the development of disabling and life-threatening health complications, most prominent of which are microvascular (retinopathy, nephropathy, and neuropathy) and macrovascular complications leading to a 2-fold to 4-fold increased risk of cardiovascular diseases. This activity reviews the pathophysiology of DM and highlights the role of the interprofessional team in its management. The purpose of this report is to explain the physiological mechanisms governing blood glucose homeostasis, describe how these processes are disrupted in Type 2 diabetes, and outline the importance of routine blood glucose monitoring. It will also present evidence-based lifestyle recommendations that support effective disease management. The information is designed to support patient understanding and engagement with care plans, aligning with the role of the practice nurse in promoting health literacy and self-management. (NICE, 2024). 
2. Physiological Regulation of Blood Glucose and Cellular Energy Production
Under healthy conditions, blood glucose concentration is maintained within a narrow range typically between 4.0 and 5.9 mmol/L when fasting through a dynamic balance between hormonal signals originating primarily from the pancreas. Following a meal, digested carbohydrates are broken down into glucose, which is absorbed into the bloodstream. The resulting rise in blood glucose stimulates pancreatic beta cells to secrete the hormone insulin. Insulin acts as a key signalling molecule: it binds to receptors on target cells notably in skeletal muscle, adipose tissue, and the liver triggering the translocation of glucose transporter proteins (GLUT4) to the cell membrane. This facilitates glucose uptake from the blood into the cells, where it is utilised or stored. When blood glucose levels fall, such as between meals or during physical exertion, pancreatic alpha cells release glucagon. This hormone stimulates glycogenolysis the breakdown of stored glycogen in the liver into glucose which is released into circulation to restore glucose concentrations to baseline. Other hormones including cortisol, adrenaline, and growth hormone also contribute to glucose regulation, particularly during stress or prolonged fasting. Once inside cells, glucose is metabolised to produce energy in the form of adenosine triphosphate (ATP) through the process of cellular respiration. This occurs in three main stages: glycolysis in the cytoplasm, and the Krebs cycle with oxidative phosphorylation in the mitochondria. The overall chemical reaction can be summarised as: Glucose + Oxygen → Carbon Dioxide + Water + Energy (ATP)Approximately 30–32 molecules of ATP are generated from one molecule of glucose in the presence of oxygen. ATP provides the immediate energy source essential for all cellular functions, including muscle contraction, nerve transmission, and metabolic maintenance (Tortora & Derrickson, 2023). This process explains why sustained glucose availability is critical: without adequate uptake, cells are functionally “starved” despite high circulating sugar levels. (Marieb & Hoehn, 2022)
3. Pathophysiology of Type 2 Diabetes and Impact of Lifestyle Factors
In Type 2 diabetes, the finely tuned glucose regulatory system fails through two primary mechanisms: insulin resistance and progressive beta-cell dysfunction. Initially, cells particularly in muscle and liver respond less efficiently to insulin signalling. This means glucose transporters are not sufficiently activated, reducing cellular glucose uptake and leaving excess sugar in the bloodstream. The pancreas initially compensates by producing more insulin, leading to hyperinsulinemia. Over time, however, beta cells cannot sustain this increased workload and their secretory capacity declines, resulting in relative insulin deficiency and overt hyperglycaemia (Holt et al., 2023).
Lifestyle factors directly influence both the development and progression of insulin resistance. Excess body fat especially visceral fat surrounding internal organs releases pro-inflammatory cytokines that interfere with insulin receptor signalling pathways. Diets rich in refined carbohydrates and added sugars cause repeated post-meal glucose spikes, placing sustained demand on pancreatic function and promoting fat storage. Conversely, diets high in fibre, whole grains, and plant-based foods slow carbohydrate absorption and improve insulin sensitivity. Physical inactivity exacerbates insulin resistance because contracting skeletal muscle can absorb glucose independently of insulin; regular exercise therefore provides an alternative pathway for glucose clearance and enhances insulin sensitivity for up to 48 hours post-activity. Smoking compounds these risks: nicotine raises blood glucose levels directly, increases insulin resistance through sympathetic nervous system activation, and damage’s endothelial function, accelerating cardiovascular complications associated with diabetes. Each of these factors operates synergistically meaning their combined effect is greater than the sum of individual risks highlighting why comprehensive lifestyle modification is central to disease management. (Colberg et al., 2022)
4. The Importance of Monitoring and Tracking Blood Glucose Levels
Regular self-monitoring of blood glucose enables individuals with Type 2 diabetes to understand how diet, physical activity, medication, stress, and illness uniquely affect their personal glucose control. Readings provide immediate feedback: for example, identifying which specific foods cause rapid glucose rises, or demonstrating how physical activity lowers levels for several hours. This data transforms diabetes management from passive compliance into active, informed decision-making (NICE, 2024).
Clinically, consistent monitoring helps detect hyperglycaemia levels consistently above 7.0 mmol/L fasting which may indicate the need for medication adjustment or dietary review. It also alerts individuals to hypoglycaemia levels below 4.0 mmol/L which carries immediate risks including confusion, shakiness, and in severe cases, loss of consciousness. Patterns identified through monitoring guide healthcare professionals in optimising treatment plans, including the timing and dosage of oral hypoglycaemic agents or insulin therapy. Long-term monitoring complements the HbA1c test, which provides an average glucose level over the preceding 8–12 weeks. While HbA1c is the gold standard for assessing overall glycaemic control, it does not reveal daily fluctuations or post-meal variability. Combining regular self-checking with periodic HbA1c measurement offers a complete picture of glucose control. Research confirms that patients who actively monitor and understand their results achieve significantly lower HbA1c levels and experience fewer diabetes-related complications than those who do not engage with data (Khunti et al., 2023).
5. Evidence-Based Lifestyle Recommendations
The following recommendations are aligned with NICE (2024) and Diabetes UK (2025) guidance and are supported by clinical evidence:
Diet and Nutrition
Adopting a Mediterranean-style diet rich in vegetables, legumes, whole grains, fruits, nuts, olive oil, and oily fish is consistently associated with improved glycaemic control. This eating pattern has demonstrated reductions in HbA1c comparable to some oral diabetes medications in several clinical trials. Specific recommendations include replacing refined carbohydrates such as white bread, pastries, and sugary cereals with low-glycaemic-index alternatives; limiting added sugars to less than 5% of daily energy intake; and distributing protein intake evenly across meals to slow gastric emptying and glucose absorption. Portion control is equally important: even healthy foods can raise glucose levels if consumed in excess. (Diabetes UK 2025: Zaccardi et al,2022)
Physical Activity
Adults with Type 2 diabetes should aim for a minimum of 150 minutes per week of moderate-intensity aerobic activity such as brisk walking, swimming, or cycling alongside muscle-strengthening exercises on two or more days weekly. Breaking prolonged sitting with short light-activity breaks every 30 minutes significantly improves post-meal glucose regulation. Importantly, losing 5–10% of body weight achievable through sustained dietary change and increased activity can restore normal glucose metabolism and lead to remission of Type 2 diabetes in some individuals, even without substantial further weight loss. This process is vital because different tissues require varying amounts of energy depending on their function. For example, muscle tissue uses large quantities of ATP during physical activity, which explains why exercise increases the rate of glucose uptake and oxygen consumption. When insulin is not functioning effectively, glucose cannot enter cells efficiently, leaving body tissues short of energy even when blood sugar levels are high. Smoking Cessation Smoking increases the risk of developing Type 2 diabetes by approximately 30–40% and, among those already diagnosed, doubles the likelihood of cardiovascular disease, kidney disease, and retinopathy. Quitting improves insulin sensitivity within weeks and progressively lowers complication risks over time. Healthcare professionals should provide personalised cessation support, including pharmacotherapy such as nicotine replacement therapy where appropriate.  (Colberg et al., 2022).
Sleep and Stress Management
Chronic stress and poor sleep quality raise counter-regulatory hormones including cortisol and adrenaline which elevate blood glucose. Simple measures such as regular sleep routines, limiting evening screen exposure, and incorporating relaxation techniques can support more stable glucose levels. Additionally, regular hydration plays an important role. Drinking sufficient water supports kidney function and helps dilute excess glucose in the bloodstream, reducing the workload on the body’s filtration systems. Choosing water instead of sugary drinks is one of the simplest and most effective changes patients can make, contributing significantly to better long-term glucose management. (khunti et al 2023)
6. Conclusion
Type 2 diabetes is a complex metabolic disorder arising from the progressive interaction of genetic, physiological, and lifestyle factors. Its development reflects a breakdown in the body’s finely tuned glucose regulatory systems: insulin resistance impairs cellular glucose uptake while pancreatic function gradually declines. The resulting chronic hyperglycaemia damages tissues throughout the body, but research consistently demonstrates that lifestyle modification through dietary improvement, increased physical activity, weight management, and smoking cessation can prevent onset, improve control, and in some cases reverse the condition. Routine blood glucose monitoring is not merely a clinical requirement; it is a powerful educational tool that empowers individuals to observe and understand their own health. When patients comprehend the physiological basis of their condition how food becomes energy, how activity aids glucose clearance, and why consistent habits matter they move from following instructions to actively managing their wellbeing. The practice nurse plays a pivotal role in this process, translating scientific principles into accessible information, encouraging realistic goals, and providing ongoing support. Ultimately, effective diabetes care extends beyond medication prescriptions: it rests on the partnership between informed patients and supportive professionals working together to achieve the best possible health outcomes. (Davies et al,2022)
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