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Task 1

1. Introduction 
Type 2 diabetes is a long-term condition that affects the hormones called insulin in mal function body glucose (blood sugar) levels drops (NHS 2023). According to the case study, a practice nurse working in a local GP surgery has identified an increasing number of patients diagnosed with Type 2 diabetes. During diabetes tests, it has become clear that many patients would benefit from a better understanding of their condition and how everyday lifestyle choices influence their blood glucose levels. Improving patients' knowledge is important because it helps them to take a more active role in managing their condition, follow their care plans more effectively and reduce the risk of diabetes-related complications. 
Patient education is an essential part of diabetes management because understanding how the body regulates blood glucose can help individuals make right decisions about their health. When patients understand why they need to monitor their blood glucose levels, follow healthy eating habits, remain physically active and avoid smoking, they are more likely to engage with treatment and improve their long-term health outcomes.
The purpose of this report is to provide evidence-based information that can be used by the practice nurse to educate patients with Type 2 diabetes. It will explain how blood glucose levels are maintained within a healthy range, describe how glucose and oxygen are used to produce energy through cellular metabolism, examine the importance of recording and tracking blood glucose levels, and discuss how lifestyle changes can help individuals manage their condition safely and effectively. The report is supported by current scientific evidence and UK clinical guidance (National Institute for Health and Care Excellence (NICE), 2022; Diabetes UK, 2024).

Task 2
How Blood Glucose Safe and Effective Level
Homeostasis
The human body requires a continuous supply of energy to carry out essential functions such as breathing, thinking, moving and repairing tissues. Glucose, commonly known as blood sugar, is the body's main source of energy. It comes from the carbohydrates found in foods such as bread, rice, pasta, potatoes and fruit. For the body to function properly, blood glucose levels must remain within a healthy range. This balance is maintained through a process called homeostasis, which means keeping the body's internal environment stable despite changes that happens throughout the day, such as eating meals, exercising or fasting (NICE, 2022).
Eating process
When a person eats carbohydrates, the digestive system breaks them down into glucose. This glucose is absorbed through the small intestine into the bloodstream, causing blood glucose levels to rise. The pancreas, an organ located behind the stomach, constantly monitors the amount of glucose in the blood. When it detects that blood glucose levels have increased, it releases a hormone called insulin (Diabetes UK, 2022a).
Glucose levels 
Insulin plays an essential role in controlling blood glucose levels. It acts like a key by helping glucose move from the bloodstream into the body's cells. Once inside the cells, glucose is either used immediately to produce energy or stored in the liver and muscles as glycogen for future use. By removing excess glucose from the bloodstream, insulin helps return blood glucose levels to a healthy range and prevents them from becoming dangerously high (Diabetes UK, 2024). When blood glucose levels fall, such as between meals, during sleep or after physical activity, the pancreas releases another hormone called glucagon. Glucagon has the opposite effect of insulin. Instead of lowering blood glucose levels, it signals the liver to break down stored glycogen into glucose and release it back into the bloodstream. This process ensures that the body continues to receive the glucose it needs for energy until more food is eaten (Nirmalan and Nirmalan, 2020).Together, insulin and glucagon work continuously to maintain homeostasis. This balance allows the body's organs and tissues to function normally by ensuring that cells receive a steady supply of glucose for energy production, in people without diabetes, this system works efficiently because the body's cells respond normally to insulin. 

Type 2 diabetes
However, in people with Type 2 diabetes, the cells become less responsive to insulin, a condition known as insulin resistance. As a result, glucose cannot enter the cells effectively and remains in the bloodstream. Over time, the pancreas may also become unable to produce enough insulin to overcome this resistance, causing blood glucose levels to remain consistently high (NICE, 2022).
Persistently high blood glucose levels, known as hyperglycaemia, can damage blood vessels and nerves over time. This increases the risk of serious complications, including cardiovascular disease, kidney disease, diabetic retinopathy, peripheral neuropathy and poor wound healing (Diabetes UK, 2024). Conversely, blood glucose that becomes too low, known as hypoglycaemia, can cause symptoms such as sweating, dizziness, confusion, trembling and, in severe cases, loss of consciousness. Although hypoglycaemia is more common in people taking insulin or certain diabetes medications, understanding both conditions helps patients recognise why maintaining stable blood glucose levels is important.
For the patients described in the case study, understanding how the body regulates blood glucose is an important part of self-management. When patients understand the role of insulin, glucagon and homeostasis, they are more likely to appreciate why they need to follow their treatment plan, attend regular diabetes reviews and make healthy lifestyle choices. This knowledge can increase confidence, encourage active participation in their care and support safer management of Type 2 diabetes.
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Task 3 

 Oxygen and Glucose in Cellular Metabolism
ATP
Every cell in the body needs energy to perform its normal functions, such as growth, repair, movement and maintaining body temperature. This energy is produced through a process called cell metabolism, also known as cellular respiration. Cellular respiration is the process by which cells convert glucose from food and oxygen from the air into usable energy. This energy is stored in a molecule called adenosine triphosphate (ATP), which provides the energy needed for all cellular activities (Nirmalan and Nirmalan, 2020).
).
Our body and source of energy
After food is digested, carbohydrates are broken down into glucose, which enters the bloodstream. At the same time, oxygen is inhaled through the lungs and transported by the blood to the body's tissues. For glucose to enter the cells, insulin must help move it from the bloodstream into the cells. Once glucose and oxygen are inside the cells, they are used together in the mitochondria, often referred to as the "powerhouses" of the cell because they produce most of the body's energy (Alberts et al., 2022).
How cellular respiration works?
During cellular respiration, glucose reacts with oxygen to produce ATP, carbon dioxide and water. The ATP released during this process provides the energy needed for essential body functions, including muscle contraction, nerve signalling, organ function and tissue repair. The carbon dioxide produced as a waste product is carried by the blood to the lungs, where it is breathed out, while water is either used by the body or removed through urine, sweat or breathing (Nirmalan and Nirmalan, 2020).
Glucose + Oxygen → Carbon dioxide + Water + Energy (ATP)
[image: ]Source:(Nice 2022, diabetes Uk) (NHS,2024)          

 What happens when oxygen is unavailable (anaerobic respiration) and why is this relevant to diabetic patients?
For people with Type 2 diabetes, this process becomes less efficient because glucose cannot enter the body's cells as easily due to insulin resistance. Although there may be plenty of glucose in the bloodstream, the cells cannot use it effectively to produce energy. As a result, many people with poorly controlled diabetes experience tiredness and fatigue because their cells are not receiving the glucose they need (Diabetes UK, 2024). Understanding how glucose and oxygen work together to produce energy helps patients recognise why maintaining healthy blood glucose levels is important. By following their treatment plan, monitoring their blood glucose levels and adopting healthy lifestyle habits, people with Type 2 diabetes can improve the body's ability to use glucose more effectively, helping to maintain energy levels and reduce the risk of complications (NICE, 2022).

Task 4
Recording and Tracking Blood Sugar Levels
Monitoring blood glucose levels is an essential part of managing Type 2 diabetes because it helps patients and healthcare professionals assess how effectively blood glucose is being controlled. One common method is self-monitoring of blood glucose (SMBG) using a blood glucose meter. A small drop of blood is obtained by pricking the fingertip with a lancet and placing it on a test strip inserted into the meter. The reading provides an immediate measurement of blood glucose levels, allowing patients to understand how meals, physical activity, medication and illness affect their blood sugar. Although not all people with Type 2 diabetes need to perform daily self-monitoring, it can be particularly useful for individuals using insulin or medications that increase the risk of hypoglycaemia (NICE, 2022).
 Methods to monitor blood glucose levels
Another important monitoring method is the HbA1c blood test, which measures the average blood glucose level over the previous two to three months. Unlike a single blood glucose reading, HbA1c provides a long-term assessment of diabetes control and helps healthcare professionals evaluate whether treatment plans are effective. In addition, some patients may benefit from using continuous glucose monitors (CGMs), which measure glucose levels throughout the day and night using a small sensor placed under the skin. These devices can identify trends and fluctuations in blood glucose, enabling more personalised diabetes management (Diabetes UK, 2023).
Patient must be consistent with Blood glucose monitoring is particularly important because both high and low blood glucose levels can affect health. Persistent high blood glucose, known as hyperglycaemia, increases the risk of long-term complications such as cardiovascular disease, kidney problems, nerve damage and vision problems. In contrast, very low blood glucose levels, known as hypoglycaemia, may cause symptoms including dizziness, confusion, sweating and weakness. Recognising changes in blood glucose levels allows individuals to seek advice and take appropriate action when needed (Diabetes UK, 2024).
For the patients described in the case study, education about recording and tracking blood glucose levels is essential because it helps them become more informed and confident in managing their condition. When patients understand the relationship between their blood glucose results, lifestyle choices and treatment, they are better able to maintain safer blood glucose levels and reduce the risk of diabetes complications.

Task 5

Evidence-Based Lifestyle Recommendations
Lifestyle changes play a vital role in the prevention and management of Type 2 diabetes. Alongside medication, adopting healthier habits can improve blood glucose control, reduce insulin resistance and lower the risk of long-term complications. As a practice nurse, providing patients with evidence-based advice enables them to make informed decisions and actively participate in managing their condition.
A healthy diet is one of the most effective ways to manage blood glucose levels. Patients should be encouraged to eat a balanced diet that includes whole grains, vegetables, fruits, lean protein and healthy fats while reducing their intake of foods high in refined sugars and saturated fats. Choosing low-glycaemic index (GI) foods, such as oats, legumes and wholegrain bread, can help slow the absorption of glucose into the bloodstream, preventing rapid increases in blood sugar levels. Evidence also supports the Mediterranean diet, which emphasises vegetables, fruits, whole grains, olive oil, fish and nuts. This dietary pattern has been shown to improve glycaemic control and reduce the risk of cardiovascular disease in people with Type 2 diabetes (NICE, Diabetes UK, 2024). Practising portion control and maintaining a healthy body weight are also important strategies for improving insulin sensitivity.
Regular physical activity is another key component of diabetes management. Exercise helps muscles use glucose more effectively and improves the body's sensitivity to insulin, leading to better blood glucose control. Current guidelines recommend that adults complete at least 150 minutes of moderate-intensity physical activity each week, such as brisk walking, cycling or swimming, together with muscle-strengthening activities on at least two days per week (NHS, 2023). Encouraging patients to gradually increase their activity levels can support weight management, improve cardiovascular health and reduce the risk of diabetes-related complications.
Smoking has a significant negative impact on people with Type 2 diabetes. It increases insulin resistance, damages blood vessels and greatly increases the risk of cardiovascular disease, stroke and kidney disease. As a practice nurse, patients should be advised to stop smoking and offered referral to NHS Stop Smoking Services, where they can receive behavioural support and, where appropriate, nicotine replacement therapy or other smoking cessation treatments. Smoking cessation improves overall health and reduces the likelihood of serious diabetes complications (NHS, 2023b). For the patients described in the case study, education about lifestyle changes is an essential part of effective diabetes management. By understanding how diet, exercise and smoking influence blood glucose levels, individuals can make positive changes that complement medical treatment. 
A person-centred approach allows patients to set realistic goals based on their own circumstances, helping them manage Type 2 diabetes safely and improve their quality of life.

conclusion
In conclusion, Type 2 diabetes is a chronic condition that affects the body's ability to regulate blood glucose effectively. This report has explained the physiological processes involved in maintaining blood glucose homeostasis, including the roles of insulin and glucagon, and how glucose and oxygen are used during cellular respiration to produce ATP, the body's main source of cellular energy. It has also highlighted how insulin resistance disrupts normal glucose regulation and increases the risk of long-term complications.
The report has demonstrated that regular blood glucose monitoring, including self-monitoring, HbA1c testing and continuous glucose monitoring where appropriate, enables individuals and healthcare professionals to assess diabetes control and make informed decisions about treatment. Furthermore, evidence-based lifestyle changes, such as maintaining a balanced diet, engaging in regular physical activity and stopping smoking, can improve blood glucose management and reduce the risk of complications.
In relation to the GP surgery case study, patient education is fundamental to effective diabetes management. By helping individuals understand their condition and encouraging active participation in their care plans, practice nurses can support patients to make informed lifestyle choices, improve self-management and achieve better long-term health outcomes.
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Healthy lifestyle choices, along with regular mornitoring, help people with Type 2 diabetes manage their blood glucose levels and reduce the risk of complications:
(Source: NICE, 2022; Diabetes UK, 2024; NHS, 2024)
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