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CASE STUDT 01:
TYPE 2 DIABETES MANAGEMENT: THE ROLE OF BLOOD GLUCOSE REGULATION, MONITORING AND LIFESTYLE INTERVENTIONS
 
1. Introduction
Diabetes mellitus is a health condition that affects the way the body controls blood glucose. This happens when the pancreas does not produce enough insulin or when the body's cells do not respond properly to the insulin that is produced. Insulin is a major hormone that helps move glucose from the blood into our body's cells, where it is used to produce energy. When this cycle does not work properly, glucose builds up and increase in the blood, causing hyperglycaemia. If high blood glucose continues over time, it can lead to various health problems as it damages different parts of the body. (WHO, 2024).
There are two different types of diabetes, but Type 1 and Type 2 are the most common. People with Type 1 diabetes produce little or no insulin and need insulin treatment for lifetime. When the body becomes resistant and highly sensitive to insulin and cannot produce enough insulin to keep blood glucose within a healthy level, it means Type 2 diabetes has developed. More than 95% of the population living with diabetes are affected by Type 2 diabetes, resulting in as the most common form of the condition globally (WHO, 2024).
Diabetes has become an important public health issue because the number of people affected continues to increase. World Health Organization suggests that the number of people living with diabetes has increased from 200 million in 1990 to 830 million in 2022 (WHO, 2024). In England, the estimated extent of diagnosed and undiagnosed Type 2 diabetes in people aged 16 years and over was 7.8% in 2021 (UK Government, 2025). If diabetes is not managed well, it can increase the risk of cardiovascular disease, kidney failure, neuropathy, retinopathy and lower-limb amputation (WHO, 2024).
Several factors increase the risk of developing Type 2 diabetes. These include obesity, an unhealthy diet, lack of physical activity, smoking, increasing age, family history and some ethnic backgrounds (WHO, 2024). Although some risk factors cannot be changed, many are linked to lifestyle and can be improved. This report explains how the blood glucose levels are controlled by the body, glucose and oxygen utilization to produce energy, importance of blood glucose in monitoring, and lifestyle changes that can help people manage Type 2 diabetes more effectively.
2. Regulation of Blood Glucose Levels
2.1 Homeostasis and Blood Glucose Regulation
The human body works best when its internal conditions stay within a normal range. This process is called homeostasis. One of the most important things the body controls is blood glucose because glucose provides energy for almost every cell, especially brain cells. If blood glucose becomes too high or too low, the body cannot function properly and serious health problems may develop (OpenStax, n.d.; Hantzidiamantis, Awosika and Lappin, 2024).
The body controls blood glucose through a negative feedback system. The pancreas constantly checks the levels of glucose in the blood. When glucose fluctuates between above and below the normal range, the pancreas releases hormones to bring it back to a healthy level. This process keeps the body's internal environment stable and supports normal metabolism (OpenStax, n.d.).
2.2 Structure and Function of the Pancreas
The pancreas is found behind the stomach and has both endocrine and exocrine functions. The endocrine part contains Islets of Langerhans. These cells are responsible for producing hormones that control blood glucose. Insulin is released by the Beta cells, while glucagon is released by alpha cells. These two work together to maintain blood glucose levels balanced and maintain homeostasis (Röder et al., 2016).
The structure of the pancreas allows it to respond quickly to changes in blood glucose. As soon as glucose levels change, the beta and alpha cells release the correct hormone. This shows how the structure of the pancreas is closely linked to its function in maintaining a healthy blood glucose level.
2.3 Role of Insulin
After a meal, blood glucose levels rise as glucose enters the bloodstream from digested food. In response, the beta cells of the pancreas release insulin. Insulin helps glucose move from the blood into muscle, liver and adipose tissue cells, where it can be used for energy. It also helps store extra glucose as glycogen, mainly in the liver and skeletal muscles, so it can be used later when needed (Röder et al., 2016; Müller et al., 2017).
As more glucose leaves the bloodstream, blood glucose levels gradually return to normal. When this happens, the pancreas reduces insulin release through a mechanism called negative feedback. This leads to prevention of blood glucose from falling too low and helps the body remain in balance (OpenStax, n.d.).
2.4 Role of Glucagon
Glucagon works in the opposite way to insulin. When blood glucose falls below the normal level, the alpha cells in the pancreas release glucagon. This hormone mainly acts on the liver, where it performs glycogenolysis. It results in increase of gluconeogenesis, which turns non-carbohydrate sources into glucose (Müller et al., 2017).
These processes increase the quantity of glucose in the bloodstream until blood glucose returns to a healthy level. By working together in opposite ways, insulin and glucagon help the body maintain stable blood glucose levels.
2.5 Type 2 Diabetes and Insulin Resistance
In people with Type 2 diabetes, this control system does not work properly because of insulin resistance. The pancreas may still produce insulin, but the body's cells do not respond to it effectively. As a result, glucose stays in the bloodstream instead of entering the cells, causing blood glucose levels to remain high (WHO, 2024).
If blood glucose remains high for a longer period, blood vessels and nerves could be damaged. This results in higher risk of kidney disease, cardiovascular disease, retinopathy and neuropathy. Understanding how blood glucose is controlled helps patients understand why treatment, regular monitoring and healthy lifestyle changes are needed to improve insulin sensitivity and reduce long-term complications (WHO, 2024; NICE, 2026).


3. Cellular Metabolism and Energy Production
3.1 Cellular Respiration
Cells need energy to carry out their normal functions, and this energy is produced through a process called cellular respiration. During this process, glucose is broken down to produce adenosine triphosphate (ATP), which is the primary source of energy used. Cellular respiration takes place mainly inside the mitochondria, often called the powerhouses of the cell. The ATP produced is used for many important activities, including muscle contraction, nerve signalling, active transport and cell growth (Hantzidiamantis, Awosika and Lappin, 2024).
For aerobic respiration to happen, the body needs a constant supply of both glucose and oxygen. Glucose comes from the food we eat. During digestion, Glucose is produced by carbohydrates breaking down, which runs in the bloodstream and is received by body cells. Oxygen enters the body through breathing and is transported by haemoglobin in red blood cells. Both glucose and oxygen are needed to produce energy efficiently (Hantzidiamantis, Awosika and Lappin, 2024).
3.2 Role of Glucose in Energy Production
The main source of the energy for the body is glucose. After it's absorption into the bloodstream, insulin helps move it into the cells. Inside the cells, glucose goes through a series of chemical reactions that release energy. This energy is stored as ATP and is then used to support many body functions (Qaid and Abdelrahman, 2016).
The brain depends heavily on glucose, so the body must keep blood glucose levels within a healthy range. Homeostatic control ensures that cells receive a steady supply of glucose while preventing blood glucose from becoming too high.
3.3 Role of Oxygen in Cellular Respiration
Oxygen is another important part of cellular respiration. After reaching the lungs, oxygen moves into the bloodstream and is carried to body tissues. Inside the mitochondria, oxygen helps complete the breakdown of glucose, allowing cells to produce the maximum amount of ATP (Hantzidiamantis, Awosika and Lappin, 2024).
Without enough oxygen, cells cannot produce energy as efficiently and instead rely on anaerobic respiration, which produces much less ATP. This shows why oxygen is essential for normal cell function.
3.4 ATP Production
The process of aerobic respiration can be shown by the following equation:
Glucose + Oxygen → Carbon Dioxide + Water + ATP (Energy)
During this process, carbon dioxide and water are produced as waste products and are removed from the body. ATP provides the energy needed for almost every activity carried out by the body's cells, making it essential for life (Qaid and Abdelrahman, 2016).
3.5 Relevance to Type 2 Diabetes
Cellular respiration is closely linked to Type 2 diabetes. In a healthy person, insulin allows glucose to enter the cells so that ATP can be produced. Insulin resistance in type 2 diabetes, reduces the amount of glucose entering the cells, causing blood glucose levels to remain high and affecting normal metabolism (Röder et al., 2016).
Long-term hyperglycaemia causes stress, inflammation, and damage to blood vessels and nerves. This increases the risk of developing cardiovascular disease, kidney disease, neuropathy and retinopathy. Maintaining good blood glucose control is therefore important for producing energy normally and for the reduction of the risk of long-term complications (WHO, 2024).

4. Importance of Monitoring Blood Glucose Levels
4.1 Blood Glucose Monitoring
Regular glucose monitoring is a very important to controlType 2 diabetes. It helps patients and healthcare professionals check whether blood glucose levels are within the recommended range and whether treatment is working. Blood glucose can be measured using finger-prick tests, continuous glucose monitoring devices or laboratory tests (NHS, 2026).
Self-monitoring of blood glucose (SMBG) also helps people understand how food, daily exercise, stress and medication impact their blood sugar levels. This helps them make better decisions about their daily routine and treatment (Clar et al., 2010).
4.2 HbA1c Monitoring
HbA1c testing evaluates the average blood glucose level over the prior two to three months. It is widely used to assess long-term diabetes control (NICE, 2026).
NICE recommends regular HbA1c testing because keeping results within the target range lowers the risk of diabetes-related complications. High HbA1c levels may show that treatment or lifestyle changes are needed. HbA1c also helps healthcare professionals review how well treatment is working (NICE, 2026).
4.3 Use of Routine Healthcare Data in Diabetes Management
Routine healthcare data, including blood glucose readings, HbA1c results, blood pressure and cholesterol measurements, help healthcare professionals monitor diabetes and identify complications early (UK Government, 2025).
Reviewing these results over time helps identify patterns and supports treatment decisions (NHS, 2026). However, Clar et al. (2010) found that monitoring is most effective when patients understand their results and know how to respond. Therefore, regular monitoring together with patient education supports better diabetes management and encourages patients to take functional role in their care.

 
5. Evidence-Based Lifestyle Recommendations
Lifestyle changes are major component of managing Type 2 diabetes. Healthy habits can control blood glucose, increase insulin response and decrease complications. As a practice nurse, providing advice and support helps patients manage their condition and improve their long-term health.
5.1 Smoking Cessation
Smoking also increases the risk of developing diabetes and can make the condition worse. It causes insulin resistance, damages blood vessels and increases the risk of cardiac diseases, stroke and other diabetes-related complications (WHO, 2024). Smoking also reduces blood circulation, increasing the risk of foot ulcers and lower-limb amputations.
Healthcare professionals should encourage patients to stop smoking and direct them to suitable support services. Quitting smoking improves heart health and reduces diabetes-related complications (WHO, 2024; NICE, 2026).
5.2 Healthy Diet
Eating a healthy diet help to control blood glucose levels. People with Type 2 diabetes should eat many different types of whole grains, fruits, vegetables, lean protein and healthy fats while reducing foods high in sugar, fat and carbohydrates (WHO, 2024).
NICE (2026) recommends giving patients dietary advice that suits their personal needs, culture and lifestyle. Eating more fibre and controlling portion sizes can also improve blood glucose control.
5.3 Physical Activity
Regular physical exercise improves insulin release  and helps muscles use more glucose, reducing blood glucose levels (Kanaley et al., 2022). The World Health Organization (2024) recommends at least 150 minutes of medium to moderate physical activity each week.
Walking, cycling, swimming and resistance exercises all help improve blood glucose control. Patients should also avoid sitting for long periods by being more active during the day. Combining aerobic and resistance exercise provides greater benefits for insulin sensitivity and HbA1c levels (Kanaley et al., 2022).
5.4 Weight Management
Maintaining a healthy weight is important because excess cholestrol increases insulin resistance and makes blood glucose harder to control (WHO, 2024). Even a small amount of weight loss can improve cellular response of insulin, lower blood glucose levels and reduce cardiovascular risk. Eating good food combined with regular physical activity is the most effective way to achieve long-term weight management (Kanaley et al., 2022).
5.5 Patient Education and Self-Management
Patient education helps people understand their condition and follow their treatment plan more effectively (NICE, 2026). Clar et al. (2010) found that blood glucose monitoring is more useful when patients know how to understand their results and make changes to their lifestyle or treatment. Ongoing education and support encourage self-management, improve blood glucose control and decline the risk of complications.

6. Conclusion
Type 2 diabetes is a ongoing condition that affects how the human body controls blood glucose and can cause health problems if it is not managed well. Blood glucose is controlled by insulin and glucagon, which help keep glucose levels within a normal range. In Type 2 diabetes, insulin resistance causes blood glucose to remain high in circulating blood.
Regular blood glucose and HbA1c monitoring help assess diabetes control and guide treatment decisions. Healthy lifestyle changes, including stopping smoking, eating a balanced diet, regular active body workout, maintaining a healthy body mass and patient education, are all important for improving blood glucose control and drop the risk of complications. Good diabetes management depends on regular monitoring, patient involvement and healthy lifestyle habits.
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