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Case Study 1: Diabetes
[bookmark: _Toc220718940]Introduction 
Diabetes is a long-term condition that affects how the body controls blood glucose (sugar) levels. Glucose comes from the digestion of carbohydrates and is the main source of energy for body cells. In a healthy body, blood glucose levels are kept within a safe range through the action of hormones, mainly insulin, which is produced by the pancreas (Tortora and Derrickson, 2021).
Type 2 diabetes is the most common form of diabetes and usually develops in adulthood, although it is increasingly seen in younger people. It occurs when the body does not respond properly to insulin (insulin resistance) and/or when the pancreas does not produce enough insulin. As a result, glucose stays in the bloodstream instead of entering the cells, leading to high blood sugar levels over time (NHS, 2023).
There are several risk factors for developing Type 2 diabetes. These include being overweight or obese, physical inactivity, unhealthy diet, smoking, increasing age, family history of diabetes, and certain ethnic backgrounds. Lifestyle factors play a major role in both the development and progression of the condition (NICE, 2023).
Patient understanding is very important in diabetes care. When individuals understand how diabetes affects their body and how lifestyle choices influence blood glucose levels, they are more likely to engage with monitoring, treatment, and care plans. This supports safer self-management and reduces the risk of long-term complications (Diabetes UK, 2024).
[bookmark: _Toc220718941]Regulation of Blood Sugar Levels (Homeostasis) 
Glucose plays a vital role in the body as the main source of energy for cells. It is especially important for the brain, muscles, and red blood cells, which rely heavily on glucose to function properly. Glucose comes from the digestion of carbohydrates in food and is absorbed into the bloodstream through the small intestine. Once in the blood, glucose must be carefully regulated to ensure there is enough energy for cells without causing damage to body tissues (Tortora and Derrickson, 2021).
The regulation of blood glucose levels is part of a process known as homeostasis. Homeostasis refers to the body’s ability to maintain a stable internal environment. The endocrine system plays a key role in this process, particularly the pancreas. The pancreas is a gland that has both digestive and hormonal functions. Its endocrine role involves releasing hormones directly into the bloodstream to regulate blood glucose levels (Scanlon and Sanders, 2018).
Two main hormones are involved in blood glucose regulation: insulin and glucagon. 
Table 1: Comparison of insulin and glucagon in blood glucose regulation
	Hormone
	Released when blood glucose is…
	Main action
	Effect on blood glucose

	Insulin
	High (e.g. after eating)
	Helps glucose move into cells and promotes storage as glycogen
	Lowers blood glucose

	Glucagon
	Low (e.g. between meals)
	Stimulates breakdown of glycogen into glucose in the liver
	Raises blood glucose


Source: Tortora and Derrickson (2020); Medical News Today (2022)

Insulin is released by the beta cells in the pancreas when blood glucose levels rise, for example after eating. Insulin allows glucose to move from the bloodstream into body cells, where it can be used for energy or stored as glycogen in the liver and muscles. This action lowers blood glucose levels back to a normal range (Tortora and Derrickson, 2020).
Glucagon has the opposite effect to insulin. It is released by the alpha cells in the pancreas when blood glucose levels fall, such as between meals or during exercise. Glucagon stimulates the liver to break down stored glycogen into glucose, which is then released into the bloodstream. This increases blood glucose levels and ensures cells continue to receive energy (Tortora and Derrickson, 2021).
This process is controlled by a negative feedback mechanism. When blood glucose levels rise or fall, the body responds in a way that reverses the change and restores balance. Negative feedback is essential for maintaining safe and effective blood glucose levels (Scanlon and Sanders, 2018).
In Type 2 diabetes, this system does not work properly. Body cells become resistant to insulin, meaning glucose cannot enter cells efficiently. Over time, the pancreas may also produce less insulin. As a result, blood glucose levels remain high, disrupting homeostasis and increasing the risk of long-term complications such as cardiovascular disease and nerve damage (NICE, 2023).
[bookmark: _Toc220718942]Use of Oxygen and Glucose in Energy Production 
The body needs a constant supply of energy to carry out everyday activities such as movement, breathing, thinking, and maintaining body temperature. This energy is produced inside body cells through a process called cellular respiration. Cellular respiration is the process by which cells release energy from glucose using oxygen. The energy released is stored in a molecule called adenosine triphosphate (ATP), which cells use to power their functions (Tortora and Derrickson, 2021).
Glucose is the main fuel used in cellular respiration. It comes from carbohydrates in the diet and is broken down during digestion in the digestive system. Glucose is absorbed into the bloodstream through the small intestine and transported around the body by the circulatory system. Oxygen is also essential for energy production and enters the body through the respiratory system during breathing. In the lungs, oxygen moves from the alveoli into the blood and is carried by red blood cells to body tissues (Gould and Dyer, 2020).
Inside the cell, glucose and oxygen are used in the mitochondria, which are often described as the “powerhouses” of the cell. The mitochondria carry out aerobic respiration, a series of chemical reactions that break down glucose in the presence of oxygen. This process produces ATP, along with carbon dioxide and water as waste products. Carbon dioxide is transported back to the lungs by the circulatory system and removed from the body during exhalation (Scanlon and Sanders, 2018).
Energy production depends on the close working relationship between the digestive, respiratory, and circulatory systems. The digestive system supplies glucose, the respiratory system supplies oxygen, and the circulatory system transports both substances to cells and removes waste products. If any of these systems do not function properly, energy production can be reduced (Tortora and Derrickson, 2021).
In people with poorly controlled Type 2 diabetes, glucose cannot enter cells efficiently due to insulin resistance. Even though blood glucose levels may be high, cells may not receive enough glucose for energy production. This can lead to tiredness, weakness, and reduced physical activity. Over time, excess glucose in the blood can damage blood vessels and organs, increasing the risk of serious complications such as heart disease and nerve damage (NHS, 2023).
[bookmark: _Toc220718943]Importance of Recording and Tracking Blood Sugar Levels 
Recording and tracking blood glucose levels is a key part of safe and effective diabetes management. Regular monitoring helps individuals understand how their body responds to food, physical activity, medication, stress, and illness. By checking blood glucose levels, people with Type 2 diabetes can identify when their levels are too high or too low and take appropriate action to prevent complications (Diabetes UK, 2024).
Self-monitoring of blood glucose is usually carried out using a finger-prick blood test or continuous glucose monitoring devices. These methods provide immediate information about current blood glucose levels and help patients make daily decisions about diet, exercise, and medication. Regular monitoring also encourages patients to take an active role in managing their condition, which improves confidence and self-care skills (NICE, 2023).
HbA1c is another important measure used in diabetes care. HbA1c shows the average blood glucose level over the previous two to three months. It is measured through a blood test and is used by healthcare professionals to assess how well diabetes is being managed over time. Unlike daily glucose readings, HbA1c provides a long-term overview of blood sugar control and helps guide treatment decisions (NHS, 2023).
The collection of blood glucose readings and HbA1c results is an example of routine health data used in health and social care. This data allows healthcare professionals to monitor progress, adjust treatment plans, and identify risks early. Using routine data supports safe, person-centred care and helps prevent long-term complications. This directly links to Learning Outcome 2, which focuses on how routine data is used to support effective care in health and social care settings (Diabetes UK, 2024).

[bookmark: _Toc220718944]Lifestyle Factors and Diabetes Management
[bookmark: _Toc220718945]a) Diet 
Diet plays a major role in the management of Type 2 diabetes because it directly affects blood glucose levels. Carbohydrates are broken down during digestion into glucose, mainly in the small intestine. This glucose is then absorbed into the bloodstream, causing blood sugar levels to rise after meals. Foods that are high in refined carbohydrates and added sugars can cause rapid increases in blood glucose, making diabetes harder to control (Tortora and Derrickson, 2020).
Healthy eating helps to keep blood glucose levels stable. A balanced diet that includes whole grains, vegetables, fruits, lean proteins, and healthy fats can slow down glucose absorption and reduce sharp blood sugar spikes. High-fibre foods are particularly helpful because they improve digestion and support better blood glucose control. Maintaining a healthy diet also supports weight management, which reduces insulin resistance and improves overall diabetes outcomes (NHS, 2023).

[bookmark: _Toc220718946]b) Physical Activity 
Physical activity is an important part of managing Type 2 diabetes because it helps the body use glucose more effectively. During exercise, skeletal muscles require more energy and take up glucose from the bloodstream. This reduces blood glucose levels and improves insulin sensitivity, meaning insulin works more effectively (Tortora and Derrickson, 2021).
Exercise also supports the circulatory system by improving blood flow and heart health. Better circulation helps deliver oxygen and nutrients, including glucose, to body cells. Weight-bearing and resistance exercises strengthen bones and muscles, supporting the skeletal system and reducing the risk of mobility problems. Regular physical activity can also help with weight loss, which further reduces insulin resistance and improves long-term blood glucose control (NICE, 2023).

[bookmark: _Toc220718947]c) Smoking 
Smoking has a negative impact on diabetes management and increases the risk of developing complications. Nicotine increases insulin resistance, making it harder for glucose to enter body cells. This leads to higher blood glucose levels and poorer diabetes control (Diabetes UK, 2024).
Smoking also damages blood vessels and increases the risk of cardiovascular disease, which people with diabetes are already at higher risk of developing. Encouraging smoking cessation is therefore an important part of diabetes care, as stopping smoking improves insulin sensitivity and reduces the risk of heart disease and stroke (NHS, 2023).
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Evidence-based guidance from the NHS and the National Institute for Health and Care Excellence (NICE) highlights the importance of lifestyle management, education, and regular monitoring in the care of people with Type 2 diabetes. NICE recommends a healthy balanced diet, regular physical activity, weight management, and support to stop smoking as key strategies to improve blood glucose control and reduce the risk of complications (NICE, 2023). Regular monitoring of blood glucose and HbA1c levels is also advised to support safe and effective diabetes management (NHS, 2023).
Education is a central part of diabetes care. Structured education programmes help individuals understand how diabetes affects their body and how daily choices such as food intake, exercise, and medication use influence blood glucose levels. Improved understanding encourages self-management and supports long-term behaviour change (Diabetes UK, 2024).
The practice nurse plays an important role in delivering these recommendations. Practice nurses support patients by providing education, reviewing blood glucose records, carrying out routine health checks, and offering lifestyle advice. They also act as a key point of contact, helping patients set realistic goals and engage with their care plans. This person-centred approach improves health outcomes and promotes safer diabetes management (NHS, 2023).
[bookmark: _Toc220718949]Conclusion 
Type 2 diabetes is a long-term condition that affects how the body controls blood glucose levels. This report has explained what diabetes is, how blood sugar is regulated through homeostasis, and how glucose and oxygen are used by cells to produce energy. It has also highlighted what goes wrong in Type 2 diabetes when insulin does not work effectively, leading to high blood glucose levels and increased risk of complications.
Understanding basic physiology is very important for people living with diabetes. When patients understand how their body works, they are more likely to engage with their treatment and make informed lifestyle choices. Regular monitoring of blood glucose levels and HbA1c helps individuals and healthcare professionals track progress and adjust care plans safely.
Lifestyle changes such as healthy eating, regular physical activity, and stopping smoking can greatly improve blood glucose control and reduce the risk of long-term complications. With education, support, and regular monitoring, individuals with Type 2 diabetes can manage their condition more effectively and improve their overall health and quality of life.
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