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Introduction
          The purpose of this case study is to explore the physiology of Type 2 diabetes and its effects on the human body. Type 2 diabetes is a chronic, long-term health condition that occurs when the body does not produce enough insulin and the body's cells gradually become resistant to insulin. As a result, glucose is unable to enter cells, leading to increased levels of glucose in the bloodstream. Over time, the pancreas may become unable to produce sufficient insulin to maintain normal blood glucose levels.
              Type 2 diabetes has become an increasingly significant public health issue in the United Kingdom. According to Diabetes UK, almost 6 million people in the UK are living with diabetes, representing the highest number ever recorded (Diabetes UK, 2025).
             The United Kingdom is not the only country facing the challenges of Type 2 diabetes; it is becoming a worldwide issue.
              The condition is associated with several risk factors, including obesity, poor diet, physical inactivity, and cardiovascular disease. Individuals with Type 2 diabetes may experience a range of health complications, some of which can be prevented or managed through treatment, such as medication or injectable insulin, and lifestyle changes, such as stopping smoking, improving dietary habits, participating in regular exercise, and monitoring symptoms.
              However, if the condition is not effectively controlled, it can lead to serious long-term health issues, including damage to the eyes and kidneys, as well as cardiovascular complications such as heart attacks and strokes. This report will explore the physiology of Type 2 diabetes, its causes, its impact on the body, and the importance of effective management and control of the condition.

Section 1: Anatomy & Physiology
The pancreas is an organ located behind the stomach and next to the first part of the small intestine, known as the duodenum. The pancreas is a dual-function organ because it has two main roles within the body. One of its functions is to aid digestion. The pancreas produces digestive fluid containing enzymes that help break down food. According to Cleveland Clinic (2021), enzymes are proteins that speed up chemical reactions in the body and play an important role in digestion and liver function.
The pancreas works alongside other organs within the digestive system. Digestive fluid produced by the pancreas is released through small ducts that connect to the bile duct. The bile duct transports bile, a digestive fluid produced by the liver (National Cancer Institute, n.d.). Cleveland Clinic (n.d.) explains that the main pancreatic duct joins the bile duct before entering the small intestine. The gallbladder stores bile, which is released into the small intestine to help digest fats (Health, n.d.). Together, these organs help break down food so that nutrients can be absorbed by the body.
The second function of the pancreas is to regulate blood glucose levels through the production of hormones. The two main hormones involved are insulin and glucagon. Insulin is released when blood glucose levels rise, usually after eating. It helps glucose move from the bloodstream into body cells, where it can be used for energy or stored for later use. Glucagon has the opposite effect and is released when blood glucose levels fall. It stimulates the liver to release stored glucose into the bloodstream, helping to increase blood sugar levels. These hormones work together to maintain blood glucose homeostasis and keep blood sugar levels within a healthy range.
Insulin is produced by specialised cells called beta cells, which are located in the pancreas. These cells detect changes in blood glucose levels and release insulin when needed. Beta cells contain an enzyme called glucokinase, which helps regulate blood sugar levels and supports the release of insulin (Biology Insights, n.d.). This process helps maintain homeostasis, which is the body's ability to maintain a stable internal environment.
Maintaining blood glucose levels is important because glucose is the body's main source of energy. Cells use glucose together with oxygen during a process called cellular respiration. This process produces adenosine triphosphate (ATP), which provides energy for movement, growth, repair and other important body functions. Carbon dioxide and water are produced as waste products. In Type 2 diabetes, body cells become less responsive to insulin, a condition known as insulin resistance. As a result, glucose remains in the bloodstream instead of entering cells efficiently. Therefore, maintaining healthy blood glucose levels is essential to ensure cells receive the energy they need to function properly.
Section 2: Pathophysiology & Impact
When the body's glucose regulation system becomes disrupted, Type 2 diabetes develops. In a healthy individual, the hormone insulin allows glucose to move from the bloodstream into body cells, where it is used as a source of energy. individuals with Type 2 diabetes, the body's cells become less responsive to insulin. This condition is known as insulin resistance. As a result, glucose is unable to enter cells effectively and begins to build up in the bloodstream. To balance, the pancreas produces more insulin. The continued build-up of glucose puts pressure on the pancreas and may  not be able to produce enough insulin to meet the body's needs.
The body's process for maintaining stable blood glucose levels is known as glucose regulation, a highly controlled metabolic function (ScienceInsights, n.d.). When blood glucose levels become too high, this condition is known as hyperglycemia. Hyperglycemia can have harmful effects on the body because excess glucose in the bloodstream can damage blood vessels and nerves. This increases the risk of a range of health complications and can reduce the body's ability to function effectively. Individuals with uncontrolled Type 2 diabetes may experience slower healing and recovery from illness or injury.
Obesity is one of the risk factors associated with Type 2 diabetes. Obesity is a condition in which a person has an excessive amount of body fat. Lifestyle aspects such as too much alcohol, smoking, fatty foods, and frequent consumption of sugary foods can contribute to weight gain and poor blood glucose control. Body fat reduces the body's sensitivity to insulin, making it more difficult to control blood glucose levels effectively.
High blood glucose levels can damage the nerves, a condition known as neuropathy. Neuropathy commonly affects the hands and feet and may cause symptoms such as numbness, tingling, and abnormal sensations. Regular exercise can help the body's cells become more responsive to insulin. This allows glucose to be absorbed from the bloodstream more effectively, helping to lower blood glucose levels. Physical activity plays an important role in improving diabetes and overall health.
If Type 2 diabetes is not controlled and hyperglycemia continues over a period of time, it can affect organs and body system. Continuing complications include heart disease, stroke, kidney disease, nerve damage, vision loss, and an increased risk of infections. Therefore, lifestyle changes such as regular exercise, maintaining a healthy weight, and consuming a balanced diet can help improve blood glucose control, reduce the risk of complications, and improve quality of life.
Section 3: Monitoring and Data Use
Monitoring Type 2 diabetes is critical to ensure that blood glucose levels remain balanced and to reduce the risk of serious health complications. There are various methods available to monitor blood glucose levels and collect data, helping individuals manage their condition and improve their quality of life. Regular monitoring is important in type 2 diabetes to assess blood glucose control, treatment effectiveness, and the development of complications (BMJ Best Practice, n.d.).

One method of monitoring is a blood glucose meter which requires a small blood sample, usually obtained by pricking the finger. The sample is tested using the meter and provides a immediate blood glucose reading.
A glucose monitor is another sensor placed on the arm or abdomen. The sensor continuously monitors blood glucose levels throughout the day and night. This allows individuals to understand how their body responds to food, physical activity, medication and lifestyle choices.
An HbA1c blood test is another important monitoring tool. This test is usually carried out every 12 weeks and provides an indication of average blood glucose levels over the previous two to three months. According to Diabetes UK (n.d.), HbA1c is glycated hemoglobin, which forms when glucose attaches to red blood cells and is used to measure average blood glucose levels over the previous two to three months. This information is valuable for healthcare professionals as it helps assess how well diabetes is being controlled and whether treatment plans are effective. The results can also help determine the most appropriate medication, such as insulin therapy or metformin.
Data collected through HbA1c testing is used to assess diabetes management and establish individual treatment targets. NICE recommends measuring HbA1c levels every three to six months until blood glucose levels become stable. If are inaccurate or inconsistent, further investigation or repeat testing may be required. Monitoring data allows healthcare professionals to evaluate treatment effectiveness, identify potential problems and make adjustments to support better diabetes management. It also encourages individuals to take an active role in managing their condition and reducing the risk of long-term complications.

Section 4: Evidence-Based Lifestyle Recommendations
A balanced lifestyle is important for individuals with Type 2 diabetes as it can help control blood glucose levels and reduce the risk of long-term health complications. Some of these complications include heart attacks, strokes and poor blood circulation. If lifestyle factors continue to be poorly managed, Type 2 diabetes can lead to kidney damage and vision problems.
individuals maintain a healthy and balanced diet and participate in regular physical activities such as walking, swimming and attending the gym. These activities can help lower blood glucose levels. If blood glucose levels are stabilised and maintained over a long period of time, the body uses insulin more effectively, helping to prevent Type 2 diabetes from worsening.
Diabetes management is monitored through regular blood glucose testing and HbA1c blood tests. In the United Kingdom, specialist diabetes nurses within the NHS support individuals living with Type 2 diabetes. According to Health Centre (n.d.), a diabetes nurse is a specialist nurse who helps individuals manage their diabetes through regular reviews of blood glucose levels, medication, blood pressure, weight and any health concerns.
Diabetes nurses provide advice and support on the most appropriate treatment options. This may include reviewing current medication and discussing newer treatments, such as injectable medications that can support weight management and blood glucose control. Diabetes nurses can also recommend healthy dietary choices by signposting individuals to local support groups, educational events and nutritional advice services. They often encourage a diet rich in fruits, vegetables and suitable sources of protein to support overall health.
Individuals with Type 2 diabetes are generally encouraged to participate in at least 150 minutes of moderate physical activity each week. Regular exercise can support blood glucose control, maintain a healthy weight and help lower blood pressure. Reducing the intake of foods high in salt and saturated fats may also help lower cholesterol levels and reduce the risk of cardiovascular disease.
Maintaining a healthy weight is important for individuals with Type 2 diabetes. Weight loss can improve insulin sensitivity, allowing the body's cells to respond more effectively to insulin and absorb glucose from the bloodstream.
Individuals should also be aware of symptoms associated with poorly controlled blood glucose levels. High blood glucose levels may cause increased urination, while both very high and very low blood glucose levels can lead to headaches, dizziness and, in severe cases, seizures. Smoking and excessive alcohol consumption should be reduced or avoided, as both can worsen diabetes-related health complications and negatively affect overall health.
Overall, a combination of healthy eating, regular physical activity, weight management, smoking cessation and routine monitoring can help individuals manage Type 2 diabetes effectively.
Conclusion
This report has shown how Type 2 diabetes develops. According to Mayo Clinic (n.d.), Type 2 diabetes occurs when the body is unable to use insulin effectively, resulting in a build-up of glucose in the bloodstream. Throughout this report, the physiology of the pancreas has been discussed, including its role in digestion and blood glucose regulation.
The report has explained the importance of cellular mechanisms involved in glucose uptake and energy production. It has shown how uncontrolled Type 2 diabetes can increase the risk of serious health complications, including kidney disease, cardiovascular disease and nerve damage. Furthermore, the report has highlighted how poor lifestyle choices can contribute to the progression of the condition and increase the likelihood of long-term complications, including vision problems.
The importance of regular monitoring through blood glucose testing and HbA1c measurements has also been discussed, as these methods help individuals and healthcare professionals assess diabetes control and make informed treatment decisions. In addition, evidence-based lifestyle changes such as maintaining a balanced diet, participating in regular physical activity, managing body weight and reducing smoking and alcohol consumption can help improve blood glucose control and reduce the risk of complications.
Finally, healthcare professionals play an important role in supporting individuals with Type 2 diabetes through education, monitoring and ongoing advice. By improving patient understanding and encouraging effective, healthcare professionals can help individuals achieve better health outcomes and improve their overall quality of life.
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