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[bookmark: _Toc236662954][bookmark: _Toc236663083]1. Introduction
Type 2 diabetes is a common chronic condition managed within primary care. Practice nurses support patients by providing education, encouraging self-management and promoting lifestyle changes to improve diabetes control (Moran et al., 2022).
This report explores the physiology of Type 2 diabetes, blood glucose regulation, cellular metabolism, monitoring methods and lifestyle strategies for effective disease management.
[bookmark: _Toc236662955][bookmark: _Toc236663084]1a. Diabetes Classification and Types
Diabetes mellitus is a chronic condition that affects blood glucose regulation. Insulin enables glucose to enter cells for energy production; however, impaired insulin function can lead to increased blood glucose levels and a higher risk of complications (World Health Organization, 2019).
Type 1 diabetes occurs when the immune system destroys insulin-producing cells, resulting in little or no insulin production. Type 2 diabetes develops when cells become resistant to insulin and is the main focus of this report due to its increasing impact on primary care (Moran et al., 2022).
[bookmark: _Toc236662956][bookmark: _Toc236663085]1b. Factors Associated with Type 2 Diabetes Risk
Risk factors for Type 2 diabetes include obesity, physical inactivity, poor diet, increasing age, family history and certain ethnic backgrounds, including South Asian, African and Caribbean populations. These factors may contribute to insulin resistance, reducing the body’s response to insulin and increasing the risk of developing the condition (Lugner et al., 2024).


[image: ]
Figure 2. Key predictors associated with the risk of developing Type 2 diabetes.
Source: Lugner et al. (2024)

[bookmark: _Toc236662957][bookmark: _Toc236663086]1c. Role of Patient Education
Patient education is an important part of primary care as it helps individuals understand their condition and develop effective self-management skills. It supports medication adherence, healthy lifestyle choices, glucose monitoring and personalised care plans, which can reduce complications and improve long-term outcomes (Moran et al., 2022).

[bookmark: _Toc236652582][bookmark: _Toc236662958][bookmark: _Toc236663087]2. Blood Sugar Regulation
[bookmark: _Toc236662959][bookmark: _Toc236663088]2a. Maintaining Glucose Homeostasis
The body regulates blood glucose levels through a process called homeostasis, which maintains a stable internal environment despite internal or external changes. Maintaining glucose balance is essential because glucose provides energy for cells, particularly important organs such as the brain.
In healthy individuals, fasting blood glucose is usually maintained at approximately 4–6 mmol/L. When blood glucose levels rise above the normal range, hyperglycaemia occurs, which can damage blood vessels and increase the risk of complications such as cardiovascular disease, kidney damage and nerve problems. In contrast, hypoglycaemia occurs when blood glucose levels become too low and may cause symptoms including dizziness, confusion and weakness (World Health Organization, 2019).
Blood glucose regulation occurs through a negative feedback system, where hormonal responses adjust glucose levels back to the normal range and maintain balance.
[bookmark: _Toc236662960][bookmark: _Toc236663089]2b. Regulation Following Increased Blood Glucose Levels
After consuming a carbohydrate-containing meal, glucose enters the bloodstream, causing blood glucose levels to rise. The beta cells of the pancreas detect this increase and release insulin. Insulin allows glucose to move from the blood into body cells, particularly muscle and fat cells, where it can be used as an energy source.
Insulin also activates glucose transporter proteins, including GLUT4, which increase glucose uptake into cells. Any excess glucose is stored as glycogen, mainly in the liver, for future energy use. As glucose is removed from the bloodstream, blood glucose levels return to normal and insulin secretion decreases (Taylor, 2025).
[bookmark: _Toc236662961][bookmark: _Toc236663090]2c. Regulation During Low Blood Glucose Levels
When blood glucose levels decrease, such as during fasting or exercise, the pancreatic alpha cells release glucagon. This hormone acts mainly on the liver, where it stimulates the conversion of stored glycogen into glucose. The glucose is then released into the bloodstream to restore blood glucose levels and provide energy for the body (Ramnanan et al., 2011).
Once glucose levels return to the normal range, glucagon release decreases, completing the negative feedback process.
[bookmark: _Toc236652586][bookmark: _Toc236662962][bookmark: _Toc236663091]2d. Type 2 Diabetes and Insulin Resistance
In Type 2 diabetes, this regulatory system becomes impaired because body cells become resistant to insulin. Although the pancreas initially produces more insulin to compensate, cells do not respond effectively, meaning glucose cannot enter cells efficiently and remains in the bloodstream. Over time, the beta cells may become damaged from increased demand, reducing insulin production and making glucose control more difficult (Taylor, 2025).
For patients in a GP surgery setting, understanding this process highlights the importance of regular glucose monitoring, medication adherence and lifestyle changes to improve long-term diabetes management.
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Regulation of blood glucose levels by insulin and glucagon.
Source: (Lamber., Google)

[bookmark: _Toc236662963][bookmark: _Toc236663092]3. Oxygen and Glucose in Cellular Metabolism
[bookmark: _Toc236662964][bookmark: _Toc236663093]3a. Cellular Respiration and ATP
Cellular respiration is the process where cells use glucose and oxygen to generate energy in the form of adenosine triphosphate (ATP). Aerobic respiration requires oxygen and mainly occurs in the mitochondria, which are considered the energy-producing structures of the cell. This process is essential because the body needs a continuous supply of ATP to support normal functions, including muscle contraction, active transport, growth and repair.
The overall equation for aerobic respiration can be represented as:
Glucose + Oxygen → Carbon dioxide + Water + ATP (energy)

[image: student submitted image, transcription available below]

Overall equation of aerobic cellular respiration.
Source: Adapted from Chegg et al. (2026).
Oxygen plays an important role because it acts as the final electron acceptor during the final stage of respiration, allowing glucose to be completely broken down and large amounts of ATP to be produced efficiently. ATP is often described as the energy currency of the cell because it provides immediate energy for cellular activities (Wilson, 2017).
[image: Type 1 and Type 2 Diabetes - Maintaining stable body conditions - 4th level  Science Revision - BBC Bitesize]

Simplified representation of aerobic respiration, showing the use of glucose and oxygen to produce ATP energy.
Source: Adapted from BBC Bitesize (2026).
[bookmark: _Toc236652589][bookmark: _Toc236662965][bookmark: _Toc236663094]3b. Stages of Aerobic Respiration
Aerobic respiration occurs through three main stages: glycolysis, the Krebs cycle and oxidative phosphorylation.
The first stage, glycolysis, occurs in the cytoplasm of the cell. During this process, one molecule of glucose is broken down into two molecules of pyruvate. This produces a small amount of ATP and energy-carrying molecules that are used in later stages of respiration.
The second stage, the Krebs cycle, occurs inside the mitochondria. Pyruvate is further broken down, producing carbon dioxide and transferring energy into molecules that carry electrons to the final stage.
The final stage, oxidative phosphorylation, occurs in the inner mitochondrial membrane. Oxygen is required during this process because it allows electrons to pass through the electron transport chain. This final stage generates most of the ATP, with aerobic respiration producing approximately 30–32 ATP molecules from each glucose molecule (Wilson, 2017).
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[bookmark: _Toc236652590][bookmark: _Toc236662966][bookmark: _Toc236663095]3c. Anaerobic Respiration and Diabetes
When oxygen availability is limited, cells cannot produce ATP efficiently through aerobic respiration. Instead, anaerobic respiration occurs, producing a smaller amount of ATP and converting pyruvate into lactic acid (lactate). This process provides a rapid but less efficient energy supply, particularly during intense exercise.
In diabetes, poor blood glucose control can affect normal energy metabolism because cells are unable to use glucose effectively when insulin function is impaired. Although diabetic ketoacidosis (DKA) is mainly associated with Type 1 diabetes, it demonstrates how severe disruption of glucose metabolism can affect the body’s ability to produce energy normally. Maintaining good blood glucose control is therefore important to support cellular metabolism and reduce the risk of metabolic complications.
[bookmark: _Toc236662967][bookmark: _Toc236663096]4. Blood Glucose Monitoring and Management
[bookmark: _Toc236662968][bookmark: _Toc236663097]4a. Approaches to Monitoring Blood Glucose
Effective monitoring of blood glucose is a key element of Type 2 diabetes management, as it helps both patients and healthcare professionals evaluate disease control. Self-monitoring of blood glucose (SMBG) involves using a glucose meter to analyse a small blood sample collected through a finger-prick test. The results provide immediate information that can help patients recognise the relationship between glucose levels and factors such as food intake, physical activity and medication.
Long-term glucose control can also be assessed using the HbA1c test. This blood test provides an indication of average glucose levels over approximately the previous 2–3 months, allowing healthcare professionals to assess whether current management strategies are achieving the desired outcomes.
Another option is continuous glucose monitoring (CGM), which uses a sensor positioned beneath the skin to measure glucose changes over time. This technology allows patterns in glucose levels to be identified throughout the day, supporting patients and healthcare professionals in making informed decisions about diabetes management (Chehregosha et al., 2019).
[bookmark: _Toc236662969][bookmark: _Toc236663098]4b. Benefits of Ongoing Glucose Monitoring
Regular monitoring of blood glucose contributes to patient safety by helping detect episodes of high or low glucose levels. Reviewing recorded measurements can also provide useful information about the effects of lifestyle choices and medication, enabling healthcare professionals to provide individualised support.
Within a GP surgery setting, ongoing monitoring encourages patients to become actively involved in managing their condition. Reviewing glucose records during consultations allows practice nurses to reinforce education, identify concerns early and support effective long-term diabetes care (Moran et al., 2022).
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[bookmark: _Toc236663099]5. Evidence-Based Lifestyle Recommendations
[bookmark: _Toc236662972][bookmark: _Toc236663100]5a. Influence of Diet on Blood Glucose Control
Dietary modification is a key component of Type 2 diabetes management. Making healthier food choices can support improved glucose regulation, contribute to maintaining a healthy weight and reduce the possibility of developing diabetes-related complications. Research suggests that reducing intake of refined carbohydrates and foods containing high amounts of added sugar may help minimise sudden increases in blood glucose levels. Selecting lower glycaemic index (GI) foods, including vegetables, whole grains and high-fibre options, can promote a slower release of glucose into the bloodstream and support better overall control.
The Mediterranean dietary pattern has been linked to positive effects on metabolic health and may improve the body’s response to insulin. It focuses on foods such as vegetables, fruit, whole grains, legumes, sources of healthy fats including olive oil, and lean protein. Managing portion sizes and carbohydrate intake is also important, as this can help maintain stable glucose levels and support a healthy body weight. Evidence indicates that dietary improvements can contribute to improved outcomes for individuals with Type 2 diabetes (Faidon et al., 2020).
The NHS advises people with Type 2 diabetes to follow a balanced diet, reduce consumption of foods high in sugar and saturated fat, and maintain a healthy weight as part of effective diabetes management (NHS, 2024).
[bookmark: _Toc236662973][bookmark: _Toc236663101]5b. Role of Physical Activity
Regular exercise is an important part of Type 2 diabetes management because it improves insulin sensitivity and helps muscles use glucose more effectively. Aerobic activities, such as walking, cycling and swimming, together with resistance exercises, can support better blood glucose control and overall health.
Adults with diabetes are advised to complete at least 150 minutes of moderate-intensity physical activity per week. Combining different types of exercise can improve cardiovascular fitness, support weight management and increase glucose uptake by muscles. The NHS recommends regular physical activity to improve glucose control and reduce the risk of long-term complications. Gradually increasing activity levels can help patients develop sustainable lifestyle changes (NHS, 2024; Faidon et al., 2020).
[bookmark: _Toc236662974][bookmark: _Toc236663102]5c. Effects of Smoking on Diabetes Management
Smoking can make Type 2 diabetes more difficult to control because it can increase insulin resistance and contribute to a greater risk of cardiovascular complications. Individuals with diabetes are already more vulnerable to cardiovascular problems, and smoking may further worsen this risk by increasing the chance of serious health consequences (World Health Organization, 2023).
For practice nurses, supporting patients to stop smoking is an important aspect of diabetes care. This involves providing education about smoking-related risks, explaining available NHS stop-smoking support and helping patients create personalised plans to quit. Addressing smoking alongside dietary improvements and increased physical activity can support better health outcomes and improve Type 2 diabetes management (World Health Organization, 2023).
[image: can a diabetic smoke cigarettes Smoking Cessation and Diabetes Smoking and  Diabetes | Overviews – metron-ms.com]
(Community Health Centres of  North  Umerland et at., 2025)
[bookmark: _Toc236662975][bookmark: _Toc236663103]6. Conclusion
This report has demonstrated the importance of understanding the physiological mechanisms involved in Type 2 diabetes and their impact on blood glucose control. Maintaining glucose balance relies on the coordinated actions of insulin and glucagon, regulated by the pancreas, liver and body tissues. In individuals with insulin resistance, glucose cannot be effectively used by cells and remains in the bloodstream, resulting in elevated blood glucose levels and an increased risk of long-term complications.
The report has also considered the role of glucose and oxygen in cellular respiration, where ATP is produced to provide energy for essential cellular processes. For individuals with Type 2 diabetes, maintaining good glucose control is important to support normal metabolism and reduce potential health risks.
Effective diabetes management involves regular blood glucose monitoring alongside lifestyle approaches, including a healthy diet, physical activity and smoking cessation. In primary care settings, practice nurses provide valuable education and support to help patients develop self-management skills and improve their long-term health.
Successful management of Type 2 diabetes requires continued patient participation, personalised care strategies and ongoing support from healthcare professionals to achieve better health outcomes and quality of life.
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