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

Introduction
Diabetes mellitus is a chronic metabolic disorder characterised by elevated blood glucose levels resulting from defects in insulin production, insulin action, or both. The two main forms are Type 1 diabetes and Type 2 diabetes. Type 1 diabetes occurs when the body's immune system destroys the insulin-producing beta cells in the pancreas, whereas Type 2 diabetes develops when the body becomes resistant to insulin or does not produce enough insulin to maintain normal blood glucose levels (World Health Organization, 2023). Type 2 diabetes is the most common form, accounting for approximately 90–95% of diabetes cases worldwide.
Several risk factors contribute to the development of Type 2 diabetes. These include obesity, particularly excess abdominal fat, physical inactivity, unhealthy dietary habits, increasing age, family history, ethnicity, smoking and excessive alcohol consumption (Diabetes UK, 2024). Individuals who are overweight are more likely to develop insulin resistance, which is a key factor in the development of Type 2 diabetes. In addition, socioeconomic factors and limited access to healthcare may increase the likelihood of developing the condition.
Type 2 diabetes can lead to serious complications if poorly managed, including cardiovascular disease, kidney disease, nerve damage, vision impairment and stroke. Effective management therefore requires patients to understand how blood glucose levels are regulated and the lifestyle factors that influence their condition. This report explains how blood sugar levels are maintained, how glucose and oxygen are used to produce energy, the importance of monitoring blood glucose levels and evidence-based lifestyle recommendations that can improve health outcomes for people living with Type 2 diabetes.
How Blood Sugar Levels Are Maintained at a Safe and Effective Level
The body requires a constant supply of glucose to provide energy for cellular activities. Blood glucose levels are maintained through a process known as homeostasis, which ensures that glucose concentrations remain within a safe range. The pancreas plays a crucial role in regulating blood glucose levels through the secretion of the hormone’s insulin and glucagon.
After a meal, carbohydrates are broken down into glucose and absorbed into the bloodstream. As blood glucose levels rise, specialised beta cells in the pancreas release insulin. Insulin acts like a key that enables glucose to enter body cells, particularly muscle and fat cells, where it can be used for energy or stored for future use. Insulin also promotes the storage of excess glucose as glycogen in the liver and muscles, helping to reduce blood glucose levels (Hall and Hall, 2021).
When blood glucose levels fall, such as during fasting or exercise, alpha cells in the pancreas release glucagon. Glucagon stimulates the liver to break down glycogen into glucose and release it into the bloodstream. This process prevents blood glucose levels from becoming too low and ensures that body tissues continue to receive adequate energy.
In individuals with Type 2 diabetes, cells become resistant to the effects of insulin. Although the pancreas may initially produce more insulin to compensate, over time it may be unable to maintain sufficient production. As a result, glucose remains in the bloodstream instead of entering cells effectively, leading to hyperglycaemia (high blood sugar levels). Persistent hyperglycaemia damages blood vessels and organs, increasing the risk of long-term complications.
Maintaining stable blood glucose levels is therefore essential for overall health. Healthcare professionals often recommend a combination of medication, regular monitoring and lifestyle changes to help individuals achieve good glycaemic control. When blood glucose levels are maintained within target ranges, the risk of complications is significantly reduced.

How Oxygen and Glucose Are Used to Produce Energy Through Cell Metabolism
All living cells require energy to perform essential functions such as growth, repair, movement and maintaining body temperature. The process through which cells obtain energy from glucose is known as cellular respiration.
Glucose obtained from food is transported through the bloodstream to body cells. Oxygen, which is inhaled through the respiratory system, is carried by red blood cells to tissues throughout the body. Within cells, glucose and oxygen are used in the mitochondria, often referred to as the "powerhouses" of the cell, to produce energy in the form of adenosine triphosphate (ATP).
The overall equation for aerobic respiration is:
Glucose + Oxygen → Carbon Dioxide + Water + Energy (ATP)
During this process, glucose molecules are broken down through a series of chemical reactions. Oxygen is required to ensure the efficient release of energy. The ATP produced provides the energy needed for numerous physiological processes, including muscle contraction, nerve impulse transmission and cellular repair.
Carbon dioxide and water are produced as waste products. Carbon dioxide is transported back to the lungs through the bloodstream and exhaled during breathing, while water can be used by the body or excreted.

In individuals with Type 2 diabetes, cells may struggle to absorb glucose efficiently because of insulin resistance. Although glucose may be present in the bloodstream, it cannot always enter cells effectively. Consequently, energy production may be impaired, contributing to symptoms such as fatigue and reduced physical performance. Effective diabetes management helps improve glucose utilisation, allowing cells to generate energy more efficiently.
Understanding cellular respiration helps patients appreciate why maintaining healthy blood glucose levels is important. When glucose regulation is disrupted, the body's ability to produce energy efficiently is affected, potentially impacting overall health and wellbeing.
The Importance of Recording and Tracking Blood Sugar Levels
Regular monitoring of blood glucose levels is a key aspect of Type 2 diabetes management. Recording and tracking blood sugar readings allows individuals and healthcare professionals to assess how effectively the condition is being controlled and whether treatment plans are working.
Blood glucose monitoring can be performed using a finger-prick blood glucose meter or continuous glucose monitoring systems. These methods provide valuable information about blood sugar fluctuations throughout the day. By tracking results, individuals can identify patterns and understand how diet, exercise, medication and illness affect their glucose levels.
Monitoring helps detect episodes of hyperglycaemia and hypoglycaemia. Hyperglycaemia occurs when blood glucose levels become too high and may cause symptoms such as increased thirst, frequent urination and fatigue. If left untreated, prolonged hyperglycaemia can result in serious complications affecting the eyes, kidneys, nerves and cardiovascular system. Hypoglycaemia, although less common in Type 2 diabetes, can occur in individuals taking certain medications and may lead to dizziness, confusion and loss of consciousness.
Healthcare professionals also use HbA1c testing to assess average blood glucose levels over the previous two to three months. HbA1c results provide a broader picture of long-term glycaemic control and help guide treatment decisions.
Keeping a record of blood glucose readings encourages patient engagement and self-management. Individuals who actively monitor their condition are often better able to recognise triggers, make informed lifestyle choices and adhere to treatment plans. Furthermore, detailed records can support discussions during clinical appointments, enabling healthcare professionals to provide personalised advice.
Research has shown that regular monitoring and self-management can improve glycaemic control and reduce the risk of diabetes-related complications (NICE, 2022). Therefore, recording and tracking blood sugar levels is an important component of safe and effective diabetes care.
Evidence-Based Lifestyle Recommendations
Lifestyle modification is one of the most effective strategies for managing Type 2 diabetes and reducing the risk of complications. Evidence-based interventions focus on improving diet, increasing physical activity, maintaining a healthy weight and avoiding harmful behaviours such as smoking.
Healthy Diet
Diet plays a significant role in blood glucose management. Individuals with Type 2 diabetes are encouraged to consume a balanced diet rich in vegetables, fruits, whole grains, lean proteins and healthy fats. Foods high in fibre can slow glucose absorption and help maintain stable blood sugar levels.
Reducing the consumption of sugary drinks, processed foods and refined carbohydrates is recommended because these foods can cause rapid increases in blood glucose levels. Portion control is also important for maintaining a healthy weight and preventing excessive calorie intake.
The Mediterranean diet has been associated with improved glycaemic control and reduced cardiovascular risk in people with Type 2 diabetes. This dietary pattern emphasises vegetables, legumes, fish, olive oil and whole grains while limiting processed foods and saturated fats.
Physical Activity
Regular physical activity improves insulin sensitivity, enabling cells to use glucose more effectively. Exercise also assists with weight management, cardiovascular health and mental wellbeing.
Current guidelines recommend that adults undertake at least 150 minutes of moderate-intensity physical activity per week, such as brisk walking, cycling or swimming (NHS, 2024). Resistance training can also improve muscle mass and glucose utilisation.
Even modest increases in physical activity can have significant benefits for blood glucose control. Patients should be encouraged to choose activities they enjoy improving long-term adherence.
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 common chronic condition that requires ongoing management to prevent serious health complications. Blood glucose levels are maintained through the actions of insulin and glucagon, which work together to regulate glucose homeostasis. Glucose and oxygen are essential for cellular respiration, enabling the production of ATP required for normal bodily functions.
Regular monitoring and recording of blood glucose levels support safe and effective diabetes management by helping individuals identify patterns, evaluate treatment effectiveness and reduce the risk of complications. Lifestyle modifications, including a healthy diet, regular physical activity, weight management, smoking cessation and diabetes education, play a crucial role in improving glycaemic control and overall wellbeing.

Healthcare professionals have an important role in supporting patients to understand their condition and adopt evidence-based strategies that promote long-term health. Through effective self-management and lifestyle changes, many individuals with Type 2 diabetes can successfully control their condition and reduce the likelihood of future complications.
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