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Understanding Type 2 Diabetes: Blood Glucose Control, Energy Production and Lifestyle Management

Introduction 
Diabetes mellitus is a long-term metabolic condition that affects the body's ability to regulate blood glucose levels effectively. The condition develops when the body either produces insufficient insulin or is unable to use insulin properly. There are two main types of diabetes: Type 1 diabetes and Type 2 diabetes. Type 1 diabetes is an autoimmune condition in which the immune system attacks and destroys the insulin-producing cells within the pancreas. In contrast, Type 2 diabetes occurs when the body's cells become less responsive to insulin, often combined with a gradual reduction in insulin production over time (World Health Organization, 2023). Type 2 diabetes is the most prevalent form of the condition and represents most diabetes cases globally.
A range of factors can increase an individual's risk of developing Type 2 diabetes. These include excess body weight, lack of physical activity, poor dietary choices, advancing age, family history, ethnicity and lifestyle behaviours such as smoking and excessive alcohol intake (Diabetes UK, 2024). In addition, social and economic factors, including limited access to healthcare services and health education, may contribute to the development and progression of the condition.
Without effective management, Type 2 diabetes can result in serious health complications. These may include cardiovascular disease, kidney damage, nerve disorders, visual impairment and an increased risk of stroke. For this reason, it is important for individuals living with diabetes to understand the mechanisms involved in blood glucose regulation and the role of lifestyle choices in disease management. This report explores how blood glucose levels are controlled within the body, explains the process of energy production using glucose and oxygen, discusses the importance of monitoring blood glucose levels and outlines evidence-based lifestyle strategies that support effective diabetes management.
How Blood Sugar Levels Are Maintained at a Safe and Effective
 Level The body needs a steady amount of glucose because it is the main source of energy for cells. To keep blood sugar at a healthy level, the body uses a process called homeostasis. The pancreas is responsible for controlling blood glucose by releasing two important hormones: insulin and glucagon.
When a person eats food that contains carbohydrates, the carbohydrates are broken down into glucose, which enters the bloodstream. As blood sugar levels increase, the pancreas releases insulin from its beta cells. Insulin helps move glucose from the blood into the body's cells, especially muscle and fat cells, where it is used for energy. If there is more glucose than the body needs, insulin helps store it as glycogen in the liver and muscles for later use. This helps bring blood sugar levels back to a normal range (Hall and Hall, 2021).


When blood sugar levels become too low, such as between meals or during exercise, the pancreas releases another hormone called glucagon from its alpha cells. Glucagon tells the liver to change stored glycogen back into glucose and release it into the bloodstream. This prevents blood sugar from dropping too low and makes sure the body's organs, especially the brain, continue to receive enough energy.
For people with Type 2 diabetes, the body's cells do not respond properly to insulin, a condition known as insulin resistance. At first, the pancreas tries to produce more insulin to keep blood sugar under control. Over time, however, it may not be able to make enough insulin. As a result, glucose stays in the bloodstream instead of moving into the cells, causing high blood sugar levels, also known as hyperglycaemia. If this continues for a long time, it can damage blood vessels and important organs, increasing the risk of serious health problems (Hall and Hall, 2021).
Keeping blood sugar levels within the recommended range is important for staying healthy. Healthcare professionals encourage people with Type 2 diabetes to manage their condition by eating a balanced diet, being physically active, checking their blood glucose regularly and taking medication if prescribed. Good control of blood sugar can reduce the risk of long-term complications and help people maintain a better quality of life.
How Oxygen and Glucose Are Used to Produce Energy Through Cell Metabolism
Our bodies need energy to carry out everyday activities such as moving, growing, repairing cells and keeping the body warm. This energy is made through a process called cellular respiration, which takes place inside the body's cells.
When we eat food, carbohydrates are broken down into glucose, which enters the bloodstream and is carried to the cells. At the same time, oxygen is breathed into the lungs and transported around the body by red blood cells. Inside the cells, glucose and oxygen are used in the mitochondria to produce energy. The mitochondria are often known as the powerhouses of the cell because they are where most energy is made.
During this process, glucose and oxygen are converted into ATP (adenosine triphosphate), which is the energy that cells use to carry out their normal functions. This energy is needed for activities such as muscle movement, sending nerve messages, repairing tissues and supporting other important body processes. Carbon dioxide and water are also produced as waste products. Carbon dioxide is carried back to the lungs and breathed out, while water is either used by the body or removed through urine, sweat or breathing.
For people with Type 2 diabetes, the body cannot use insulin properly because the cells become resistant to it. This means glucose cannot easily enter the cells, even though there is plenty of it in the bloodstream. As a result, the cells do not produce energy as efficiently, which can make a person feel tired or lacking in energy. Managing diabetes through healthy eating, regular exercise, monitoring blood glucose levels and taking prescribed medication can help the body use glucose more effectively.
Knowing how glucose and oxygen work together to produce energy helps explain why it is important to keep blood sugar levels under control. When blood glucose levels stay within a healthy range, the body's cells can produce enough energy to function properly and support overall health.
The Importance of Recording and Tracking Blood Sugar Levels
 Checking and recording blood sugar levels regularly is an important part of managing Type 2 diabetes. It helps both the individual and healthcare professionals understand whether blood glucose levels are being kept within a healthy range and whether the current treatment is working effectively.
Blood glucose can be monitored using a finger-prick blood glucose meter or a continuous glucose monitoring (CGM) device. These methods show how blood sugar levels change throughout the day. By keeping a record of the results, people can identify patterns and see how factors such as food, exercise, medication and illness affect their blood glucose levels.
Regular monitoring also helps identify high and low blood sugar levels. Hyperglycaemia, or high blood sugar, can cause symptoms such as increased thirst, frequent urination and tiredness. If it continues for a long period, it can damage important organs, including the eyes, kidneys, nerves and heart. Hypoglycaemia, or low blood sugar, is less common in people with Type 2 diabetes but can happen when taking certain diabetes medications. Symptoms may include dizziness, sweating, confusion and, in severe cases, loss of consciousness.
Healthcare professionals also use the HbA1c blood test to measure a person's average blood glucose level over the previous two to three months. This test gives a clearer picture of long-term blood sugar control and helps healthcare professionals decide if any changes to treatment or lifestyle are needed.
Keeping a record of blood glucose readings encourages people to take an active role in managing their diabetes. It helps them understand what affects their blood sugar levels, make healthier lifestyle choices and follow their treatment plan more effectively. It also provides useful information for healthcare professionals during appointments, allowing them to offer advice that is tailored to the individual's needs.
Studies have shown that regular blood glucose monitoring and good self-management can improve blood sugar control and lower the risk of long-term diabetes complications (NICE, 2022). For this reason, recording and tracking blood glucose levels is an essential part of managing Type 2 diabetes safely and effectively.
Evidence-Based Lifestyle Recommendations 
Making healthy lifestyle changes is one of the best ways to manage Type 2 diabetes and lower the risk of developing complications. Effective, evidence-based approaches include eating a balanced and nutritious diet, taking part in regular physical activity, maintaining a healthy body weight and avoiding unhealthy habits such as smoking. These lifestyle changes can help improve blood glucose control and support overall health and wellbeing.
Healthy Diet
 A healthy diet is an important part of managing Type 2 diabetes because it helps keep blood glucose levels under control. People with Type 2 diabetes are advised to eat a balanced diet that includes plenty of vegetables, fruit, whole grains, lean protein and healthy fats. Foods that are high in fibre are especially beneficial because they slow down the absorption of glucose into the bloodstream, helping to keep blood sugar levels more stable.

It is also important to reduce foods and drinks that contain a lot of sugar, processed ingredients and refined carbohydrates, as these can cause blood glucose levels to rise quickly. Eating appropriate portion sizes can help prevent overeating, support a healthy weight and reduce the risk of consuming too many calories.

The Mediterranean diet is often recommended for people with Type 2 diabetes because it has been shown to improve blood sugar control and lower the risk of heart disease. This eating pattern focuses on vegetables, beans, whole grains, fish and olive oil while limiting processed foods and foods that are high in saturated fat.
Physical Activity
Regular exercise is another key part of managing Type 2 diabetes. Being physically active helps the body use insulin more effectively, allowing glucose to move into the cells where it can be used for energy. Exercise also supports weight management, improves heart health and can have a positive effect on mental wellbeing.
Current guidance recommends that adults complete at least 150 minutes of moderate-intensity physical activity each week, such as brisk walking, cycling or swimming (NHS, 2024). Strength or resistance exercises are also recommended because they help build muscle, and muscle tissue uses glucose more efficiently.
Even small increases in daily physical activity can improve blood glucose control. Choosing activities that are enjoyable makes it easier to stay active in the long term and maintain healthy habits.
Weight Management
Obesity is one of the strongest risk factors for Type 2 diabetes. Weight reduction can significantly improve insulin sensitivity and blood glucose control. Research demonstrates that losing between 5% and 10% of body weight can lead to meaningful improvements in metabolic health.
Weight management strategies should combine healthy eating, regular exercise and behavioural support. Healthcare professionals can provide guidance and refer patients to specialist weight-management services when appropriate.
Smoking Cessation
Smoking increases the risk of cardiovascular disease, which is already elevated in people with Type 2 diabetes. Smoking can also worsen insulin resistance and contribute to poor circulation.
Evidence suggests that smoking cessation improves overall health outcomes and reduces the risk of diabetes-related complications. Patients should be offered support through smoking cessation programmes, nicotine replacement therapies and behavioural counselling.

Alcohol Consumption
Excessive alcohol consumption can affect blood glucose levels and contribute to weight gain. Individuals with Type 2 diabetes should follow national guidelines regarding alcohol intake and avoid binge drinking. Moderate consumption, when appropriate, should be accompanied by food to reduce the risk of blood glucose fluctuations
Education and Regular Reviews
Diabetes education programmes provide individuals with knowledge and practical skills to manage their condition effectively. Structured education has been shown to improve self-management behaviours and clinical outcomes.
Regular reviews with healthcare professionals allow ongoing monitoring of blood glucose control, medication effectiveness and the development of complications. Patients should attend scheduled appointments and seek advice when concerns arise.

Conclusion
Type 2 diabetes is a long-term condition that needs careful management to keep blood glucose levels under control and reduce the risk of complications. Healthy eating, regular exercise, monitoring blood sugar levels and following treatment advice all help improve diabetes management. With support from healthcare professionals and positive lifestyle changes, people with Type 2 diabetes can manage their condition effectively and maintain a good quality of life.
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