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1. [bookmark: _Toc236724509]Introduction 
Known as diabetes mellitus, it is defined by persistently elevated blood glucose levels that are associated with problems with insulin action or production. There are two types of diabetes: Type 1 diabetes and Type 2 diabetes.
[bookmark: _Toc236724510]1.1 What is diabetes?
Practice nurses working within GP surgeries report an increase in patients diagnosed with Type 2 diabetes who would benefit from a better understanding of their condition and lifestyle factors that affect blood glucose control. The goal of diabetes mellitus is to maintain a constant blood glucose level through impaired insulin production or insulin action, or both. There are two main types of the condition. The immune system kills insulin-producing cells within the islets of Langerhans of the pancreas in type 1 diabetes, causing an absolute insulin deficiency. A case study of Type 2 diabetes, a condition that is examined in this study, is characterized by insulin resistance in the body, resulting in a gradual decrease in insulin production with time (American Diabetes Association Professional Practice Committee, 2025). The World Health Organization estimates that 90% to 95% of diabetes cases worldwide are type 2 diabetes, making it a significant public health concern (Diabetes UK, 2025).

[bookmark: _Toc236724511]1.2 Risk factors for Type 2 diabetes 
It is significant to recognize that both modifiable and non-modifiable risk factors contribute to Type 2 diabetes development. The factors that can be modified include a healthy diet, physical activity, smoking, and excessive alcohol consumption. Those who suffer from these factors are likely to develop insulin resistance in the future. There are several non-modifiable risk factors associated with Type 2 diabetes, such as getting older, having a family history of diabetes, and having ethnic background (NICE, 2022; Diabetes UK, 2025). Diabetes and its complications, such as diabetic neuropathy and diabetic retinopathy, are more likely to occur in people with poorly controlled blood glucose levels.

[bookmark: _Toc236724512]1.3 The importance of patient education in primary care 
Patients rely on practice nurses to educate them about their condition, assist with behaviour changes, and encourage effective self-management within the GP surgery setting. When patients understand diabetes, they can make informed decisions about medication adherence, blood glucose monitoring, and lifestyle choices, reducing the risk of long-term complications and engaging more effectively with their personalised care plans. As a result, this report examines the physiological mechanisms that maintain blood glucose homeostasis, explains how glucose and oxygen are metabolized in cells to create energy, explains how blood glucose levels need to be monitored, and discusses evidence-based lifestyle recommendations for individuals with Type 2 diabetes.
[image: Deprived Areas In London Map : This new map shows London’s most ...]
[bookmark: _Toc236724513]2. Blood Sugar Regulation
[bookmark: _Toc236724514]2.1 Homeostasis and Normal Blood Glucose Levels
An organism maintains homeostasis when its environment remains stable despite external or internal changes. Blood glucose concentration regulation is an important homeostatic mechanism, since glucose provides energy for cells, especially those in the brain (Hall, 2021). It is typical for healthy adults to have fasting blood glucose levels between 4.0 and 5.9 mmol/L, while their blood glucose levels following meals usually remain below 7.8 mmol/L. Hyperglycaemia can lead to long-term vascular complications, and hypoglycaemia can cause confusion, loss of consciousness, and seizures if blood sugar levels are not maintained within this range. An insulin-glucagon-pancreatic negative feedback system regulates blood glucose by acting on the pancreas and liver.
[image: Homeostasis Cell Diagram Homeostasis Simplified: Types, Examples]

[bookmark: _Toc236724515]2.2 Blood Glucose Regulation After Eating
After eating carbohydrates-containing foods, blood glucose levels rise because carbohydrates are digested into glucose. A layer of cells within the pancreas' islets of Langerhans detects this rise and release insulin. GLUT4 transporters are stimulated by insulin to move to cell membranes; this allows glucose to enter the cells where it is used to produce energy. To maintain energy reserves, excess glucose is converted to glycogen and stored primarily in the liver and skeletal muscles through glycogenesis (Tortora and Derrickson, 2021). As blood glucose returns to its normal range, insulin secretion decreases through a negative feedback mechanism.

[bookmark: _Toc236724516]2.3 Blood Glucose Regulation During Fasting or Exercise
During prolonged periods of physical activity or when blood glucose levels drop, the islets of Langerhans secrete glucagon. When glucose is released into the bloodstream, it is converted back into glycogen. This process is known as glycogenolysis, and it is triggered by glucagon. The liver also synthesizes glucose from amino acids and glycerol, which are not carbohydrate sources. To maintain adequate energy supplies for tissues, these processes restore blood sugar levels to a physiological range (Hall, 2021).

[bookmark: _Toc236724517]2.4 Blood Glucose Regulation in Type 2 Diabetes
Type 2 diabetes impairs this homeostatic system by making body cells resistant to insulin's effects. Thus, blood glucose levels remain elevated due to a lack of efficient glucose entry into muscle and adipose cells. While at first, the pancreas produces more insulin; however, over time, the beta-cell function continues to decline, reducing insulin production and worsening hyperglycaemia (American Diabetes Association Professional Practice Committee, 2025). Heart disease, kidney disease, vision problems, and peripheral nerve damage are all at risk from persistent hyperglycaemia. Patients with Type 2 diabetes can benefit from the help of practice nurses in their GP surgeries. It is nurses' responsibility to explain the relationship between medication, blood glucose monitoring, and lifestyle choices to support patients in engaging more effectively in their care plans, maintaining safer blood glucose levels, and reducing long-term complications (NICE, 2022).
[bookmark: _Toc236724518]3. Oxygen and Glucose in Cellular Metabolism
[bookmark: _Toc236724519]3.1 Aerobic Respiration
A continuous supply of energy is necessary for cells to perform essential functions, such as growth, repair, movement, active transport, and the maintenance of internal balance. By breaking down glucose into adenosine triphosphate (ATP), the main energy source for cells, cellular respiration produces this energy. If oxygen is present in the cell, aerobic respiration is possible, which allows glucose to be converted into ATP efficiently.
The overall equation for aerobic respiration is:
Glucose + Oxygen → Carbon dioxide + Water + ATP (energy)
(Nelson and Cox, 2021)
[image: Aerobic Respiration Definition, Diagram, and Steps]ATP is responsible for the contraction of muscles, nerve transmission, and the movement of substances across cell membranes. As the cells' energy-producing structures, mitochondria play a major role in aerobic respiration.
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[bookmark: _Toc236724520]3.2 Stages of Aerobic Respiration
During aerobic respiration, three main processes take place: glycolysis, the Krebs cycle, and oxidative phosphorylation. Glycolysis occurs in the cytoplasm, where glucose breaks down into pyruvate. Later stages of energy production require ATP and electron carriers that are produced during this process.
Upon entering the mitochondria, pyruvate molecules undergo a Krebs cycle. The production of electron carriers and the release of carbon dioxide occur at this stage. Through these carriers, high-energy electrons are transported across the inner mitochondrial membrane to the final stage of oxidative phosphorylation. As the final electron acceptor, oxygen allows the majority of ATP to be produced, and water is produced as a byproduct (Hall, 2021). Each glucose molecule produces approximately 30–32 molecules of ATP through aerobic respiration.
[bookmark: _Toc236724521]3.3 Anaerobic Respiration and Diabetes
During periods of limited oxygen availability, cells can generate energy through anaerobic respiration. Despite producing ATP without oxygen, this process is very inefficient, resulting in lactic acid formation, which contributes to muscle fatigue.
Type 2 diabetes patients have insulin resistance that reduces their ability to absorb glucose from their bloodstream. A higher blood glucose level can increase fatigue and physical inactivity due to cells' limited access to glucose (American Diabetes Association Professional Practice Committee, 2021). Diabetic ketoacidosis (DKA), in which glucose cannot be utilized efficiently, can also result from poorly controlled diabetes. The relationship between glucose availability, oxygen use, and cellular metabolism highlights how effectively managing blood glucose can prevent complications associated with DKA, especially if you have Type 1 diabetes.

[bookmark: _Toc236724522]4. Recording and Tracking Blood Glucose Levels
[bookmark: _Toc236724523]4.1 Methods of Monitoring Blood Glucose
Keeping track of blood glucose is vital to determining glycaemic control, evaluating treatment effectiveness, and avoiding diabetes-related complications. HbA1c (glycated haemoglobin) measures the percentage of haemoglobin that is bound to glucose over the past two to three months and reflects average blood glucose levels. Several adults with Type 2 diabetes should be monitored for long-term glucose control and treatment decisions routinely, with an individualized target of 48 mmol/mol (6.5%).
Additionally, many individuals test their blood glucose levels by finger-pricking capillaries. A patient can use this tool to determine how food, physical activity, illness, and medications affect their glucose control. The continuous glucose monitoring (CGM) system monitors glucose levels within the interstitial fluid throughout the day and night, providing real-time results, trend data, and alerts regarding sudden changes in the level of glucose. The use of these technologies enables early detection of both hyperglycaemia and hypoglycaemia, and informs treatment decisions (American Diabetes Association Professional Practice Committee, 2025)
[image: Diabetes Information & FAQs — Edinburgh Centre for Endocrinology & Diabetes]
Table 1. Comparison of HbA1c, finger-prick testing and continuous glucose monitoring.
[bookmark: _Toc236724524]4.2 Importance of Recording and Tracking Blood Glucose
When blood glucose results are recorded over time, healthcare professionals and patients can identify patterns rather than depending on isolated readings. As part of monitoring, medication adjustments are made, dietary and physical activity interventions are evaluated, and long-term complications such as cardiovascular disease, diabetic nephropathy, neuropathy, and retinopathy are reduced (NICE, 2022). A practice nurse's role in a GP surgery setting involves assisting patients with interpreting their results, improving health literacy, and coordinating their care. Nurses encourage regular monitoring and self-management to improve glycaemic control and reduce complications among people with diabetes type 2.
[bookmark: _Toc236724525]5. Evidence-Based Lifestyle Recommendations
The use of lifestyle modification as part of diabetes management is essential to improving glycaemic control and reducing the risk of complications. The National Institute for Health and Care Excellence (NICE) argues that improving diet, increasing physical activity, quitting smoking, maintaining a healthy weight, and consuming alcohol responsibly all improve insulin sensitivity and reduce cardiovascular risk (American Diabetes Association Professional Practice Committee, 2025).
[bookmark: _Toc236724526]5.1 Diet
Improved blood glucose control and long-term weight management can be achieved through a balanced, sustainable diet. It has been proven that the Mediterranean diet improves glycaemic control and reduces cardiovascular risk (American Diabetes Association Professional Practice Committee, 2025) by focusing on vegetables, fruits, whole grains, legumes, nuts, olive oil, and lean protein. It is recommended that people choose low glycaemic index (GI) foods, increase dietary fibre, and practice portion control to reduce postprandial blood glucose spikes and support weight management (NICE, 2022).
[bookmark: _Toc236724527]5.2 Physical Activity
The increased glucose uptake by skeletal muscle and the improved insulin sensitivity that results from regular exercise led to better blood glucose control. Adults should engage in moderate-intensity aerobic exercise at least 150 times a week, along with muscle-strengthening activities at least twice a week (NHS, 2025). Exercise can also help you lose weight, lower your blood pressure, improve your lipid profile, and reduce your risk of cardiovascular disease. It is possible to improve HbA1c and metabolic health even at a moderate level, such as brisk walking (Diabetes UK, 2025) by participating in moderate activity.
[bookmark: _Toc236724528]5.3 Smoking Cessation
Diabetes-related complications like cardiovascular disease, stroke, kidney disease, and other complications are greatly increased by smoking. It is the responsibility of practice nurses to provide smoking cessation advice and refer patients to evidence-based support services as part of routine diabetes care. Behavioural support is recommended by NICE together with pharmacological treatments, including nicotine replacement therapy, where necessary (NICE, 2022; NHS, 2025).
[bookmark: _Toc236724529]5.4 Weight Management
An unhealthy body weight contributes to insulin resistance, as does excess adipose tissue. By losing 5-10% of body weight, insulin sensitivity can be significantly improved and HbA1c can be reduced (NICE, 2022). Based on the results of the DiRECT trial, individuals who lose substantial amounts of weight through structured primary care programmes may regain control of Type 2 diabetes (Lean et al., 2018).
[bookmark: _Toc236724530]5.5 Alcohol Consumption
When people are taking insulin or sulfonylureas, alcohol can affect blood glucose levels unpredictably and increase the risk of hypoglycaemia. For patients suffering from hypoglycaemia, it is recommended that they consume alcohol within recommended national guidelines, avoid binge drinking, and eat food when drinking alcohol (American Diabetes Association Professional Practice Committee, 2025).
People with Type 2 diabetes can improve glycaemic control, reduce complications, and achieve better long-term health outcomes by changing their lifestyle and receiving regular monitoring from their practice nurses.

[bookmark: _Toc236724531]Conclusion
Managing type 2 diabetes effectively over the long-term minimises the risk of serious complications. The physiological mechanisms that keep blood glucose levels stable, coupled with glucose's role in cellular energy production, enable individuals to appreciate how to maintain blood glucose levels by modifying lifestyles, taking medication, and managing themselves.
Blood glucose monitoring, including HbA1c assessment and appropriate self-monitoring, is a crucial tool for both patients and healthcare professionals for managing glycaemic control and identifying emerging problems. A combination of evidence-based lifestyle interventions, such as healthy eating, exercise, quitting smoking, controlling weight and reducing alcohol consumption, and effective monitoring contributes to a reduction in cardiovascular, renal, neurological, and ophthalmic complications.
It cannot be overstated how important primary care nurses are in providing support and education to people who have type 2 diabetes. To increase patient outcomes, nurses must increase health literacy, promote sustainable behaviour changes, and enhance long-term results. It may ultimately be possible for individuals with Type 2 diabetes to reduce complications and improve their quality of life by monitoring it safely and modifying their lifestyles.

[bookmark: _Toc236724532]Reference 
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