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Introduction
This report will explain Diabetes mellitus, how glucose levels can be stabilised and managed through evidence-based lifestyle changes, highlight the importance of checking blood sugar levels to ensure they remain within a safe range, and explain how glucose serves as a source of energy for cells in the body.
Diabetes is an autoimmune condition that affects how the body stores and manages blood sugar, also known as glucose. It occurs when glucose levels are too high and not stored adequately. The human body uses glucose as its main source of energy. The body itself produces glucose, which can be obtained from the foods we eat. Insulin is a hormone produced by the pancreas that facilitates the entry of glucose into cells for energy utilisation. In diabetes, the body either produces insufficient insulin, fails to produce any insulin, or does not use insulin effectively (Diabetes UK, 2026). 
The main types of diabetes which occur are Type 1 Diabetes, which is when there is little to no insulin within the body, and it is usually diagnosed in children; however, it can still be prevalent later in life. Unfortunately, there is no way of preventing this type of diabetes. Type 2 Diabetes occurs when the body does not use insulin efficiently or does not produce enough insulin to maintain normal glucose levels. Type 2 diabetes mellitus (T2DM) is the most prevalent form, accounting for approximately 90% of global diabetes cases (International Diabetes Federation, 2021). It is usually impacted by ethnicity, age, and obesity or being overweight. This type of diabetes can be prevented or controlled by a healthy lifestyle and medication. Finally, Gestational Diabetes transpires in pregnancy, which can disappear after childbirth (NHS, 2025).
The condition represents a significant public health concern due to its association with cardiovascular disease, renal impairment, neuropathy, and retinopathy (World Health Organisation, 2023). Prolonged hyperglycaemia can lead to microvascular damage affecting the eyes, kidneys, and peripheral nerves. While these complications are typical of diabetes, they are not suitable for defining the condition since they develop slowly over time. Individuals diagnosed with diabetes are at an elevated risk of developing a variety of complications and morbidities. In the United Kingdom (UK) and other developed countries, diabetic retinopathy (DR) continues to be a significant cause of blindness among the working-age population, as Merino et al., (2016, p. 300) suggest through their case study aiming at proving the heightened risk of DR in patients with Type 2 Diabetes under UK primary care.
 Macrovascular complications such as heart attack, stroke, and peripheral arterial disease are more common, often arising during the pre-diabetic phase. Egan and Dineen (2019) suggest that some experts propose defining diabetes as “premature atherosclerosis accompanied by hyperglycaemia” to highlight the major clinical outcomes responsible for most patient morbidity and mortality. 

Maintaining Safe Glucose Levels 
Blood glucose levels are maintained physiologically through a process called homeostasis, regulated by the pancreas, which plays an important role in keeping blood sugar levels within a safe range by secreting the hormone insulin. This ensures glucose levels do not spike or drop in any state, such as fasting or extreme exercise. A disruption in glucose homeostasis is harmful because inadequate insulin secretion leads to diabetes, as stated in the article by Rodriguez-Diaz and Caicedo (2014, pp. 745-756). 
After digestion, carbohydrates are metabolised and absorbed into the bloodstream, leading to an elevation in blood glucose levels. Pancreatic β-cells secrete insulin, which promotes glucose absorption in skeletal muscle, adipose tissue, and other insulin-responsive tissues (Saltiel & Kahn, 2001). Insulin promotes glycogenesis in the liver, facilitating the conversion of glucose into glycogen for storage, while simultaneously inhibiting hepatic glucose synthesis. Insulin regulates circulating glucose levels by enhancing glucose uptake and storage, maintaining them within a safe range (usually 4–7 mmol/L in healthy adults) (NICE, 2022).
On the contrary, blood glucose levels drop during fasting, which causes pancreatic α-cells to release glucagon. Glucagon raises blood glucose levels to preserve homeostasis by stimulating glycogenolysis (the breakdown of glycogen) and gluconeogenesis (the production of glucose from non-carbohydrate sources) (Wilcox, 2010).
Two fundamental pathophysiological processes are present in type 2 diabetes:
1. Insulin Resistance: As a result of peripheral tissues, including muscle and adipose tissue, losing their sensitivity to insulin, glucose absorption is decreased.
2. Relative Insulin Deficiency: Despite initially having higher levels of insulin, β-cell activity gradually deteriorates, resulting in insufficient insulin secretion in comparison to metabolic requirements (DeFronzo, 2004). 
As a result, blood glucose remains elevated, leading to hyperglycaemia. Chronic hyperglycaemia is toxic to vascular endothelium and nerve tissue, leading to microvascular (retinopathy, nephropathy, neuropathy) and macrovascular (cardiovascular disease) complications (Forbes & Cooper, 2013). 
Cell Metabolism: energy production using glucose and oxygen.
The regulated metabolic reactions that occur within a cell to sustain life are called cellular metabolism. It is divided into two categories: catabolic processes (the breakdown of macromolecules) and anabolic processes (the synthesis of macromolecules). Modifying these metabolic pathways allows a cell to maintain homeostasis, or a stable biological state, in response to environmental changes. 
The primary catabolic processes that produce energy are "oxidative phosphorylation" (OXPHOS) and glycolysis. 
1. Glycolysis: In the cytoplasm, glycolysis converts glucose to pyruvate, producing a tiny quantity of ATP (energy) and NADH (co-enzyme utilised later in electron transport).
2. OXPHOS: The pyruvate produced by anaerobic glycolysis is transported to mitochondria during OXPHOS, where the tricarboxylic acid cycle (TCA cycle) converts it to CO2. 
3. The electron transport chain (ETC) uses the liberated energy (stored as NADH) to move protons across the membrane. 
4. Oxygen works as the final electron donor, converting to water. 
5.  Protons are pumped by the energy released during electron transport to form a gradient that ATP synthase uses to generate enormous amounts of ATP (Fabri et al., 2021).
Oxygen plays a crucial role because it accepts electrons at the conclusion of the electron transport chain. The ETC cannot operate without oxygen, and cells transition to anaerobic metabolism, which results in a significant reduction in ATP production and the production of lactate as a byproduct (McArdle, Katch & Katch, 2019). 
In diabetes, due to insulin resistance, cells may have an abundance of glucose in the bloodstream but be unable to absorb it efficiently. Patients frequently report fatigue and metabolic inefficiency, leading to decreased cellular energy production despite elevated circulating glucose (DeFronzo, 2004).
Benefits of Recording and Tracking Blood Sugar Levels
There are a few methods for tracking blood glucose levels, such as using a continuous glucose monitor (CGM) device that lets you check your sugar levels at any time. It can work alongside a device called a hybrid closed-loop, also known as an “artificial pancreas”, which pumps the correct amount of insulin when required (NHS, 2024).
A vital aspect of successful diabetes care is self-monitoring of blood glucose (SMBG), especially for individuals receiving insulin or other drugs that can cause hypoglycaemia (American Diabetes Association, 2024). However, routine monitoring improves self-awareness and enables improved self-management, especially for patients receiving non-insulin therapy. Regular monitoring allows patients and clinicians to understand how dietary choices, medication scheduling, exercise, and stress affect glucose levels (Polonsky & Fisher, et al 2013). Identifying trends in factors such as medication, dietary choices, and physical activity on glucose levels enables more personalised treatment programs and more precise lifestyle changes (CDC, 2024). Regular checks allow for when you might be hypoglycaemic or hyperglycaemic, early, preventing further complications. Complications could include significant problems with the feet and eyes. This occurs because excess sugar in your blood damages your blood vessels, making it difficult for blood to flow throughout your body. This can result in severe complications such as vision loss and the necessity for an amputation (Diabetes UK, 2026). 
Evidence-Based Lifestyle Changes
Lifestyle interventions are crucial to facilitate improvement. Highly recommended strategies include quitting smoking, changing your nutrition, increasing physical exercise, managing your weight, and receiving psychosocial support. 
Smoking Cessation
· Smoking significantly impairs blood sugar regulation and raises the risk of heart disease, stroke, kidney damage, eye loss, and amputation.
· Smoking raises insulin resistance, making blood glucose levels more difficult to manage with medication or lifestyle modifications alone.
· Giving up smoking improves circulation within weeks, may improve glycaemic management over time, and significantly lowers the risk of long-term complications.
· NICE and NHS guidance identify smoking cessation as an important strategy in improving outcomes in type 2 diabetes (Bolt Pharmacy, 2026). 
Nutritional Guidelines: 
· Diet directly impacts blood glucose levels. A balanced, nutrient-dense diet is essential for stable glucose levels and weight management.
· Consuming less red and processed meats.
· Eating more fruit, vegetables and pulses.
· Reducing refined carbohydrates and sugary foods and drinks (Diabetes, UK).
Physical Activity
· It is highly recommended as it improves insulin sensitivity and glucose uptake independently of insulin action. 
· It also promotes weight control and cardiovascular health, both of which are beneficial for T2DM patients. 
· 150 mins of aerobic exercise is recommended weekly (Tonga et al, 2025). 

Alcohol Moderation and Psychological Well-Being

· Excessive alcohol use can cause hypoglycaemia, liver damage, and weight gain. Patients should be advised to follow national safe drinking recommendations.

· Psychological stress increases cortisol levels, which can raise blood glucose levels. Supporting mental health through counselling, peer support, and stress-management approaches improves diabetes outcomes (Fisher et al., 2014).

Conclusion
Type 2 diabetes is a severe, chronic metabolic disorder that necessitates extensive care techniques. Understanding the physiological principles of glucose regulation and cellular energy production helps patients understand why blood glucose control is important. Recording and tracking blood glucose provides actionable data to patients and physicians, enabling safer, more personalised care.

Evidence-based lifestyle modifications, such as smoking cessation, proper diet, regular physical activity, weight management, and psychological health, form the foundation of diabetes self-management and improve clinical outcomes.

As a practice nurse, teaching and equipping patients with knowledge and practical tools increases engagement, boosts self-efficacy, and ultimately improves both short- and long-term health outcomes.
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