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1. Introduction
Type 2 diabetes is a long-term health condition that affects millions of people worldwide and is becoming increasingly common within primary care settings. As a practice nurse working in a GP surgery, it is evident from patient consultations that many individuals have limited understanding of how diabetes affects their body and how lifestyle choices can influence their blood glucose levels. This can make it difficult for them to engage effectively with their care plans and manage their condition safely.
Diabetes mellitus occurs when the level of glucose in the blood becomes too high. Glucose is the body's primary source of energy and is obtained through food, particularly carbohydrates. Normally, insulin, a hormone produced by the pancreas, allows glucose to move from the bloodstream into the body's cells where it can be used as energy. In people with diabetes, this process does not work effectively, leading to raised blood sugar levels.
There are two main types of diabetes. Type 1 diabetes is an autoimmune condition in which the body is unable to produce insulin. Type 2 diabetes occurs when the body becomes resistant to insulin or does not produce enough insulin to meet its needs. Type 2 diabetes is the most common form and accounts for most of diabetes diagnoses in the UK.
Several risk factors increase the likelihood of developing Type 2 diabetes. Obesity is one of the most significant risk factors because excess body fat can reduce the body's sensitivity to insulin. A sedentary lifestyle is also associated with an increased risk, as physical activity helps the body use glucose more effectively. Other risk factors include smoking, increasing age, family history, certain ethnic backgrounds, high blood pressure and previous gestational diabetes.
People from South Asian, African-Caribbean and Black African backgrounds are known to have a higher risk of developing Type 2 diabetes. In addition, unhealthy dietary habits, excessive alcohol consumption and long-term physical inactivity can increase the risk significantly.
Due to the increasing prevalence of Type 2 diabetes, healthcare professionals have an important role in supporting patients to understand their condition. Education helps patients make informed decisions regarding diet, exercise, medication and self-monitoring, which can reduce complications and improve quality of life.

2. How Blood Sugar Levels Are Regulated
Maintaining blood glucose levels within a normal range is essential for the body to function correctly. This process is known as blood glucose regulation and relies mainly on two hormones produced by the pancreas: insulin and glucagon.
After eating a meal, carbohydrates are broken down into glucose and absorbed into the bloodstream. As blood glucose levels rise, the pancreas detects this increase and releases insulin. Insulin acts like a key that allows glucose to enter the body's cells. Once inside the cells, glucose can be used to provide energy or stored for later use. As glucose leaves the bloodstream, blood sugar levels gradually return to normal.
When blood glucose levels become too low, for example between meals or during physical activity, the pancreas releases glucagon. Glucagon has the opposite effect of insulin. It signals the liver to convert stored glycogen into glucose and release it into the bloodstream. This helps prevent blood sugar levels from dropping too low and ensures that the body continues to receive a supply of energy.
This balance between insulin and glucagon is an example of homeostasis, which refers to the body's ability to maintain a stable internal environment. Maintaining homeostasis is essential for health because both extremely high and extremely low blood glucose levels can be harmful.
In Type 2 diabetes, insulin resistance develops. The body's cells become less responsive to insulin, meaning glucose cannot enter them efficiently. As a result, glucose remains in the bloodstream and blood sugar levels increase. Initially, the pancreas attempts to compensate by producing more insulin. However, over time it may become unable to keep up with demand, resulting in persistently high blood glucose levels.
Long-term high blood glucose levels can lead to serious complications. Damage to blood vessels can increase the risk of cardiovascular disease, stroke and poor circulation. Damage to nerves can cause neuropathy, which may result in pain, numbness and reduced sensation, particularly in the feet. Diabetes can also affect the kidneys and eyes, potentially leading to kidney disease and diabetic retinopathy.
Understanding how blood glucose regulation works helps patients appreciate why monitoring, medication and lifestyle changes are essential components of diabetes management.

3. Cell Metabolism: How Oxygen and Glucose Produce Energy
Every cell within the human body requires energy to function. This energy is produced through a process called cellular respiration. Cellular respiration uses glucose and oxygen to create adenosine triphosphate (ATP), which is the body's main source of cellular energy.
Glucose enters the body through food and is transported in the bloodstream. Oxygen is inhaled through the lungs and carried around the body by red blood cells. When glucose and oxygen enter cells, a series of chemical reactions takes place within structures called mitochondria.
The overall equation for aerobic respiration is:
Glucose + Oxygen = Carbon Dioxide + Water + Energy (ATP)
ATP provides the energy needed for all bodily functions, including muscle contraction, nerve transmission, digestion, growth, repair and brain function.
Cellular respiration occurs in three key stages. The first stage is glycolysis, where glucose begins to break down. The second stage is known as the Krebs cycle, where more energy is released. The final stage is the electron transport chain, where oxygen plays a vital role in producing the majority of ATP.
The body relies heavily on this process because every organ requires a constant supply of energy. When glucose cannot enter cells effectively, as happens in Type 2 diabetes, energy production becomes less efficient. Although glucose may be present in large amounts within the bloodstream, the cells cannot access it properly.
This explains why many people with poorly controlled diabetes experience symptoms such as tiredness, fatigue, weakness and difficulty concentrating. The body's cells are effectively being starved of the fuel they need despite an excess of glucose being present.
Understanding the role of glucose and oxygen in cell metabolism is important because it helps patients understand why controlling blood sugar levels is directly linked to energy levels, wellbeing and overall health.

4. The Importance of Recording and Tracking Blood Sugar Levels Safely
Regular monitoring of blood glucose levels is an important part of diabetes self-management. Recording blood sugar levels helps individuals understand how their daily choices affect their diabetes and provides valuable information for healthcare professionals.
Monitoring allows patients to identify patterns and trends in their blood glucose readings. For example, patients may notice that certain foods cause their blood sugar levels to rise significantly or that physical activity helps lower their readings. Understanding these patterns can support healthier decision-making and better diabetes control.
Recording blood sugar levels also helps patients understand how stress, illness and medication may affect their diabetes. During periods of illness or increased stress, blood glucose levels can become more difficult to control. Monitoring allows individuals to recognise changes early and seek support if necessary.
Another important advantage of monitoring is the prevention of complications associated with hyperglycaemia and hypoglycaemia. Hyperglycaemia occurs when blood sugar levels become too high and can lead to symptoms such as thirst, fatigue and frequent urination. Long-term hyperglycaemia increases the risk of cardiovascular disease, kidney disease and vision problems.
Hypoglycaemia occurs when blood glucose levels become too low. Symptoms may include sweating, dizziness, confusion and weakness. In severe cases, hypoglycaemia can result in unconsciousness and medical emergencies. Regular blood glucose monitoring helps identify these issues before they become serious.
Blood sugar records are also valuable during healthcare appointments. They allow nurses, doctors and diabetic specialists to review trends and determine whether treatment plans are working effectively. Medication adjustments can then be made based on evidence rather than guesswork.
Monitoring can also promote motivation. Many patients feel encouraged when they see improvements in their blood glucose readings after making positive lifestyle changes. This sense of achievement may increase confidence and encourage continued engagement with their care plan.
Modern technology has improved blood glucose monitoring using Continuous Glucose Monitoring (CGM) systems. These devices provide real-time information and help patients monitor fluctuations throughout the day and night.
Overall, recording and tracking blood sugar levels plays a crucial role in supporting safe self-management and reducing the risk of long-term complications.

5. Evidence-Based Lifestyle Recommendations
Lifestyle modification is considered one of the most effective ways of managing Type 2 diabetes. Evidence shows that positive changes can improve blood glucose control, reduce complications and improve overall wellbeing.
Healthy Eating
A healthy diet is fundamental to diabetes management. Patients should be encouraged to eat a balanced diet containing fruit, vegetables, wholegrains, lean protein and healthy fats. Foods that are high in sugar, saturated fat and processed carbohydrates should be reduced.
Carbohydrates have the greatest impact on blood glucose levels. However, this does not mean they should be avoided completely. Choosing higher-fibre carbohydrates such as wholemeal bread, brown rice and oats can help slow glucose absorption and prevent sudden blood sugar spikes.
Portion control is equally important. Eating large portions can contribute to weight gain and make blood glucose management more difficult. Many patients benefit from simple strategies such as using smaller plates, planning meals and reading food labels.
Physical Activity
Regular exercise is one of the most effective ways to improve insulin sensitivity. During physical activity, muscles use glucose for energy, helping to lower blood sugar levels naturally.
National guidelines recommend that adults aim for at least 150 minutes of moderate exercise each week. Examples include brisk walking, swimming, cycling and dancing.
Exercise also improves cardiovascular health, supports mental wellbeing and assists with weight management. Encouraging patients to choose activities they enjoy is likely to improve long-term adherence.
Weight Management
Being overweight is closely associated with insulin resistance and Type 2 diabetes. Research has shown that even modest weight loss can have significant benefits for blood glucose control.
Losing 5-10% of body weight can improve insulin sensitivity and reduce the need for medication in some individuals. In certain cases, significant weight loss may even lead to diabetes remission.
Patients should be encouraged to set realistic goals and focus on sustainable lifestyle changes rather than quick-fix diets.
Smoking Cessation
Smoking is a major risk factor for cardiovascular disease and can worsen diabetes-related complications. It damages blood vessels, increases blood pressure and reduces circulation.
Because people with diabetes are already at increased risk of cardiovascular disease, stopping smoking is one of the most beneficial lifestyle changes they can make. Healthcare professionals should actively encourage smoking cessation and signpost patients to local support services.
Alcohol Reduction
Alcohol can affect blood glucose levels in different ways and may interfere with diabetes medication. Excessive alcohol consumption can contribute to weight gain, increase blood pressure and make diabetes more difficult to manage.
Patients should therefore be encouraged to follow recommended alcohol guidelines and understand the impact alcohol may have on their condition.
Medication Adherence and Education
Lifestyle changes work best when combined with prescribed treatment. Patients should understand how their medication works, when to take it and the importance of taking it consistently.
Education is a key aspect of successful diabetes management. Patients who understand their condition are more likely to engage in self-care behaviours and make informed decisions regarding their health.
Healthcare professionals play a vital role in supporting patients through education, encouragement and regular review.

6. Conclusion
Type 2 diabetes is a common long-term condition that affects the body's ability to regulate blood glucose effectively. Understanding how insulin and glucagon maintain blood sugar levels helps to explain why diabetes develops and why ongoing management is essential. The relationship between glucose, oxygen and cellular respiration also demonstrates the importance of maintaining stable blood glucose levels to support energy production and normal body functioning.
Blood glucose monitoring provides valuable information that helps individuals manage their condition safely and reduce the risk of complications. Recording blood sugar levels, alongside regular reviews with healthcare professionals, allows treatment to be tailored to individual needs.
Evidence based lifestyle changes, including healthy eating, regular physical activity, weight management, smoking cessation and medication adherence, can significantly improve diabetes outcomes. By increasing patient understanding and supporting self-management, healthcare professionals can help individuals with Type 2 diabetes improve their health, reduce complications and achieve a better quality of life.
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