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Introduction Diabetes Mellitus:
Diabetes Mellitus is a chronic metabolic disorder characterised by persistently elevated blood glucose levels (hyperglycaemia), resulting either from insufficient insulin production or the body’s inability to effectively utilise insulin (NICE, 2022). Insulin is a hormone produced by the pancreas that regulates blood glucose levels by facilitating the uptake of glucose into cells for energy production. When this process is impaired, glucose accumulates in the bloodstream, increasing the risk of serious health complications.
Uncontrolled hyperglycaemia may result in both microvascular and macrovascular complications, including diabetic retinopathy, nephropathy, neuropathy, cardiovascular disease, and stroke (Diabetes UK, 2024). Globally, diabetes prevalence has risen substantially, placing considerable strain on healthcare systems and significantly affecting patient quality of life. Within General Practice (GP) settings, increasing numbers of patients are being diagnosed with Type 2 diabetes, emphasising the importance of patient education and effective disease management. 
Several risk factors contribute to the development of Type 2 diabetes mellitus, the most prevalent form of the condition. These include genetic predisposition, increasing age, obesity, physical inactivity, unhealthy dietary patterns, and ethnicity (World Health Organization, 2023). While non-modifiable factors such as age and genetics cannot be changed, lifestyle interventions, including weight management, increased physical activity, and dietary modifications, are considered central to prevention and long-term management strategies.










Maintaining Safe and Effective Blood Sugar Levels:
Maintaining blood glucose levels within a safe range is essential for normal physiological functioning and overall health. Blood glucose homeostasis refers to the body’s ability to regulate glucose concentrations in the bloodstream to meet cellular energy demands while preventing harmful fluctuations. In healthy individuals, this process is primarily controlled by the endocrine system, particularly the pancreas, through the actions of the hormones insulin and glucagon (Marieb and Hoehn, 2019).                                                                            
The pancreas contains specialised cells known as the islets of Langerhans. Beta cells release insulin when blood glucose levels rise, such as after eating. Insulin enables glucose to move from the bloodstream into body cells, particularly muscle and adipose tissue, where it can be used for energy or stored as glycogen in the liver and muscles (Tortora and Derrickson, 2021). This process lowers blood glucose levels and prevents hyperglycaemia. In contrast, when blood glucose levels fall, alpha cells in the pancreas secrete glucagon, which stimulates the liver to break down stored glycogen into glucose and release it into the bloodstream. This mechanism helps prevent hypoglycaemia and ensures the body maintains an adequate energy supply (Hall and Hall, 2021).                                                   
For individuals with diabetes, the body’s ability to regulate blood glucose is impaired. In Type 1 diabetes, insulin production is absent due to autoimmune destruction of pancreatic beta cells, whereas in Type 2 diabetes the body becomes resistant to insulin or produces insufficient amounts to maintain effective glucose control (NICE, 2022). As a result, blood glucose levels may remain persistently elevated, increasing the risk of complications such as retinopathy, neuropathy, cardiovascular disease, and kidney damage.
Safe blood sugar maintenance involves several approaches, including medication adherence, blood glucose monitoring, dietary management, and regular physical activity. (NICE, 2022) suggests that blood glucose targets should be individualised; however, many adults with diabetes aim to maintain blood glucose levels between 4.0–7.0 mmol/L before meals and below 8.5–9.0 mmol/L after meals. Achieving stable glucose control reduces the risk of long-term complications and supports optimal body function and wellbeing.



Show How Oxygen and Glucose Are Used to Produce Energy Through Cell Metabolism:
Oxygen and glucose are essential components in the process of cellular metabolism, enabling the body to produce energy required for survival and normal physiological functioning. Cellular metabolism refers to the chemical processes occurring within cells to maintain life, growth, movement, and repair. The energy required for these functions is generated through cellular respiration, a process that converts glucose into adenosine triphosphate (ATP), which is the primary energy source used by body cells (Tortora and Derrickson, 2021).
Glucose is obtained primarily from dietary carbohydrates and absorbed into the bloodstream through the digestive system. However, for glucose to enter body cells effectively, insulin is required. Insulin, produced by the pancreas, facilitates the movement of glucose from the blood into cells, particularly muscle and adipose tissue, where it can be used for energy production (Marieb and Hoehn, 2019). In individuals with diabetes, impaired insulin production or insulin resistance reduces glucose uptake by cells, resulting in elevated blood glucose levels and reduced cellular energy efficiency.
Once inside the cell, glucose undergoes a process known as glycolysis in the cytoplasm, where it is broken down into pyruvate. In the presence of oxygen, pyruvate enters the mitochondria and progresses through aerobic respiration, including the Krebs cycle and electron transport chain. These metabolic pathways produce large amounts of ATP while releasing carbon dioxide and water as waste products (Hall and Hall, 2021). Oxygen is therefore essential because it acts as the final electron acceptor during energy production, allowing ATP synthesis to occur efficiently.
The respiratory and circulatory systems work together to deliver oxygen to cells. Oxygen enters the lungs during inhalation and diffuses into the bloodstream, where it is transported by haemoglobin in red blood cells to body tissues (Tortora and Derrickson, 2021). Without adequate oxygen, cells switch to anaerobic respiration, producing significantly less ATP and generating lactic acid, which may lead to fatigue and reduced physical performance.
In diabetes management, maintaining stable blood glucose levels is essential because impaired glucose metabolism can reduce cellular energy availability and contribute to complications affecting multiple body systems. Understanding this physiological relationship can help individuals engage more effectively with strategies to manage their condition.

Briefly Examine How Recording and Tracking Blood Sugar Levels Helps Individuals with Type 2 Diabetes to Safely Manage Their Condition:
Recording and tracking blood sugar levels is an important aspect of Type 2 diabetes management, as it allows individuals and healthcare professionals to assess glycaemic control and reduce the risk of complications. Blood glucose monitoring enables individuals to identify fluctuations in blood sugar levels and understand how lifestyle factors, medications, illness, and daily activities influence their condition. This process supports informed decision-making and encourages patients to actively engage in self-management strategies (NICE, 2022).
Self-monitoring of blood glucose (SMBG) commonly involves using a blood glucose meter to measure capillary blood glucose levels at specific times, such as before meals, after meals, or during periods of illness. For some patients, continuous glucose monitoring (CGM) systems may also be recommended to provide ongoing data regarding blood glucose fluctuations (Diabetes UK, 2024). By recording blood sugar readings over time, patients can identify patterns and trends that may indicate poor glycaemic control, such as consistently elevated blood glucose levels following certain meals or physical inactivity.
Tracking blood glucose levels is particularly important because uncontrolled diabetes can lead to severe short-term and long-term complications. Persistently high blood glucose levels, known as hyperglycaemia, may damage blood vessels and nerves, increasing the risk of complications including retinopathy, nephropathy, cardiovascular disease, and diabetic neuropathy (NHS England, 2023). Conversely, excessively low blood glucose levels, or hypoglycaemia, can result in symptoms such as dizziness, sweating, confusion, and loss of consciousness. Monitoring blood sugar therefore helps individuals recognise abnormal readings early and take appropriate action to maintain safe glucose levels.
Another important method of monitoring diabetes control is glycated haemoglobin (HbA1c) testing, which measures average blood glucose levels over the previous two to three months. HbA1c results provide healthcare professionals with a broader indication of long-term glycaemic control and support decisions regarding treatment adjustments (NICE, 2022). However, although blood glucose monitoring can be highly beneficial, some research suggests that routine self-monitoring in patients with Type 2 diabetes not treated with insulin may provide limited benefits unless combined with education and behavioural interventions (Chrvala, Sherr and Lipman, 2016).
Overall, recording and tracking blood sugar levels helps individuals with Type 2 diabetes to better understand their condition, improve treatment adherence, and reduce the likelihood of complications. Education provided by healthcare professionals within GP settings can further empower patients to interpret their results effectively and make appropriate lifestyle and medication-related decisions.
Evidence-Based Recommendations on How Lifestyle Changes Could Help Improve Their Condition:
Lifestyle modification is recognised as one of the most effective strategies for improving outcomes in individuals with Type 2 diabetes. Evidence suggests that addressing modifiable lifestyle factors, including smoking, diet, physical activity, weight management, and stress, can significantly improve glycaemic control and reduce the risk of diabetes-related complications (NICE, 2022). Within General Practice settings, healthcare professionals play an important role in supporting patients to make sustainable behavioural changes that improve long-term health outcomes.
Dietary management is fundamental to effective diabetes control. A balanced diet that includes whole grains, vegetables, lean proteins, healthy fats, and foods with a low glycaemic index can help stabilise blood glucose levels and reduce excessive glucose spikes following meals (Diabetes UK, 2024). Reducing the intake of processed foods, sugary drinks, and foods high in saturated fats may also contribute to improved insulin sensitivity and weight management. Portion control and regular meal timing are further strategies that can help maintain stable blood glucose levels. Evidence indicates that structured nutritional interventions may significantly improve HbA1c levels and reduce cardiovascular risks in individuals with Type 2 diabetes (American Diabetes Association, 2024).
Regular physical activity is another essential recommendation for diabetes management. Exercise increases insulin sensitivity, enabling body cells to utilise glucose more efficiently and helping lower blood sugar levels. The NHS (2023) recommends at least 150 minutes of moderate-intensity physical activity per week, such as brisk walking, cycling, or swimming. Resistance training may also improve muscle glucose uptake and metabolic function. Furthermore, maintaining a healthy body weight through regular exercise may reduce insulin resistance, particularly in overweight individuals, who are at increased risk of poor glycaemic control (NICE, 2022).
Smoking cessation should also be prioritised for individuals with Type 2 diabetes. Smoking contributes to vascular damage and significantly increases the risk of cardiovascular disease, stroke, and poor circulation, which are already elevated among diabetic patients (World Health Organization, 2023). Healthcare professionals can provide smoking cessation support through behavioural counselling and nicotine replacement therapies where appropriate.
Additional lifestyle considerations include limiting alcohol intake, improving sleep quality, and managing stress. Chronic stress may elevate cortisol levels, negatively affecting blood glucose regulation. Educational programmes delivered in GP surgeries can empower patients to better understand these relationships and improve adherence to care plans (Chrvala, Sherr and Lipman, 2016).
Overall, evidence-based lifestyle interventions provide an effective and sustainable approach to improving diabetes management, reducing complications, and enhancing quality of life.
Conclusion:
Diabetes mellitus is a complex chronic condition that presents significant challenges for individuals and healthcare systems due to its increasing prevalence and potential for serious long-term complications. As discussed throughout this report, Type 2 diabetes is strongly influenced by both non-modifiable and modifiable risk factors, including age, genetic predisposition, obesity, physical inactivity, and unhealthy dietary habits. While certain risk factors cannot be changed, evidence demonstrates that lifestyle interventions play a central role in both prevention and effective disease management.
The regulation of blood glucose levels is essential to maintaining homeostasis and supporting the body’s physiological needs. Hormones such as insulin and glucagon, produced by the pancreas, work together to regulate blood glucose concentrations and ensure an adequate energy supply for cells. In individuals with diabetes, disruption to these regulatory mechanisms can result in persistent hyperglycaemia, increasing the risk of complications affecting the cardiovascular, nervous, renal, and visual systems.
Furthermore, oxygen and glucose are fundamental to cellular metabolism, enabling the production of adenosine triphosphate (ATP) through aerobic respiration. Effective glucose uptake into cells is dependent upon insulin function, demonstrating the close relationship between physiology and diabetes management. Poor glycaemic control may impair normal energy metabolism and contribute to disease progression.
The report also identified the importance of recording and monitoring blood glucose levels in supporting safe and effective diabetes management. Tracking blood sugar levels over time allows patients and healthcare professionals to identify trends, assess treatment effectiveness, and reduce the risk of complications. However, monitoring is most effective when combined with patient education and personalised care planning.
Finally, evidence-based lifestyle changes, including healthy eating, regular exercise, smoking cessation, stress management, and weight control, can substantially improve glycaemic control and overall wellbeing. Therefore, increasing patient understanding of diabetes within GP settings is essential to promoting self-management, improving health outcomes, and enhancing quality of life for individuals living with Type 2 diabetes.
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