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Supporting Patients with Type 2 Diabetes:
Understanding Blood Glucose Control and the Impact of Lifestyle Factors
Introduction
Diabetes mellitus is a long-term condition where blood sugar levels are too high because the body does not produce enough insulin or cannot use insulin properly (World Health Organization, 2023). It is commonly seen in GP practices, with Type 2 diabetes making up around 90% of all cases (Diabetes UK, 2024). Practice nurses have an important role in helping patients understand their condition and how to manage it.
Type 2 diabetes develops when the body becomes resistant to insulin and the pancreas is unable to make enough insulin to control blood sugar levels (McCance and Huether, 2019). Risk factors include older age, being overweight, lack of exercise, unhealthy diet, smoking, family history, and some ethnic backgrounds (NICE, 2023). Social factors, such as living in deprived areas, can also increase risk.
Many patients do not fully understand how lifestyle choices affect their blood sugar. Improving education can help patients manage their diabetes more effectively and reduce the risk of complications.
Regulation of Blood Sugar Levels
Blood glucose regulation is essential for maintaining normal body function and ensuring that cells receive a steady supply of energy. Glucose is the main fuel used by the body, particularly by the brain and muscles, and blood glucose levels must be kept within a narrow range to prevent harm (Hall and Guyton, 2020). If levels become too high or too low, serious short-term and long-term health problems can occur. The body therefore uses a complex hormonal control system to regulate blood glucose concentrations and maintain balance, also known as homeostasis.
The regulation of blood glucose levels is primarily controlled by the pancreas through the release of two key hormones: insulin and glucagon (Tortora and Derrickson, 2021). The pancreas contains clusters of endocrine cells known as the islets of Langerhans, which include beta cells that secrete insulin and alpha cells that secrete glucagon. These hormones work together to ensure that glucose is available when needed and stored when there is excess.
After eating, particularly meals containing carbohydrates such as bread, rice, or pasta, carbohydrates are broken down into glucose during digestion. This glucose is absorbed from the small intestine into the bloodstream, causing blood glucose levels to rise. In response to this increase, the pancreas releases insulin (McCance and Huether, 2019). Insulin acts as a key that allows glucose to move from the bloodstream into body cells, where it can be used immediately to produce energy or stored for future use.
Excess glucose that is not required immediately is stored as glycogen, mainly in the liver and skeletal muscles. The liver plays a particularly important role in regulating blood glucose, as it can release stored glucose back into the bloodstream when needed. As glucose is removed from the blood and taken up by cells, blood glucose levels gradually return to a normal range (Hall and Guyton, 2020). This process prevents prolonged hyperglycaemia following meals.
When blood glucose levels fall, such as during periods of fasting, between meals, or during physical activity, the pancreas responds by releasing glucagon. Glucagon has the opposite effect to insulin and stimulates the liver to break down glycogen into glucose, which is then released into the bloodstream (Hall and Guyton, 2020). This process helps prevent hypoglycaemia and ensures that vital organs, particularly the brain, continue to receive an adequate supply of glucose.
Through the balanced action of insulin and glucagon, blood glucose levels are normally maintained within a safe range. For most adults, this range is approximately 4 to 7 mmol/L (NICE, 2023). Maintaining blood glucose within this range is crucial, as prolonged high or low levels can lead to both immediate symptoms and long-term health complications.
In individuals with Type 2 diabetes, this regulatory system does not function effectively. One of the main problems is insulin resistance, where body cells do not respond properly to insulin. As a result, glucose is unable to enter cells efficiently and remains in the bloodstream (DeFronzo et al., 2015). Over time, the pancreas may also become less able to produce sufficient insulin, further worsening blood glucose control.
Persistent high blood glucose levels, known as chronic hyperglycaemia, can cause damage to blood vessels and organs throughout the body. This damage increases the risk of serious complications, including cardiovascular disease, kidney disease, nerve damage (neuropathy), and eye damage (retinopathy) (Diabetes UK, 2024). Understanding how blood glucose is regulated helps patients appreciate the importance of managing their condition and following treatment plans designed to keep blood glucose levels within a safe range.
Use of Oxygen and Glucose in Energy Production
Glucose is the body’s primary source of energy and is essential for the survival and normal functioning of cells. Cells use glucose to produce energy through a process known as cellular respiration, which requires both glucose and oxygen (Tortora and Derrickson, 2021). This process allows the body to generate energy needed for vital activities such as movement, growth, repair, and maintaining body temperature.
Cellular respiration occurs mainly within specialised structures inside cells called mitochondria. The energy produced is stored in the form of adenosine triphosphate (ATP), which is often described as the energy currency of the cell. ATP provides energy for a wide range of cellular processes, including muscle contraction, nerve signalling, and protein synthesis (McCance and Huether, 2019).
The first stage of cellular respiration is glycolysis, which takes place in the cytoplasm of the cell. During glycolysis, one molecule of glucose is broken down into two molecules of pyruvate. This process produces a small amount of ATP and does not require oxygen (Hall and Guyton, 2020). Glycolysis provides a rapid source of energy, particularly during periods of increased energy demand.
When oxygen is available, pyruvate enters the mitochondria, where it is further broken down during the Krebs cycle. This stage releases energy-rich electrons that are passed along a series of proteins in the electron transport chain. Oxygen plays a vital role in the final stage of this process, known as oxidative phosphorylation (Tortora and Derrickson, 2021).
During oxidative phosphorylation, oxygen acts as the final electron acceptor, allowing electrons to combine with hydrogen ions to form water. This process enables the production of large amounts of ATP, making it the most efficient stage of cellular respiration (McCance and Huether, 2019). The majority of the body’s energy supply is generated during this stage.
In people with Type 2 diabetes, glucose uptake into cells is impaired due to insulin resistance. Even though blood glucose levels may be high, glucose cannot easily enter cells to be used for energy (DeFronzo et al., 2015). As a result, cells may be deprived of the energy they need, leading to symptoms such as fatigue, weakness, and reduced exercise tolerance.
This imbalance highlights the importance of effective blood glucose control in individuals with diabetes. Maintaining blood glucose levels within a target range ensures that cells have access to glucose for energy production and helps support normal metabolic function across the body.
Importance of Recording and Tracking Blood Sugar Levels
Monitoring and recording blood glucose levels is a central component of safe and effective Type 2 diabetes management. Self-monitoring of blood glucose (SMBG) enables individuals to understand how their blood sugar levels change throughout the day and in response to different factors, such as diet, physical activity, medication, stress, and illness (Diabetes UK, 2024).
Recording blood glucose readings over time allows individuals and healthcare professionals to identify patterns and trends rather than focusing on single readings. For example, repeated high readings after meals may suggest that dietary changes are needed, while frequent low readings may indicate that medication doses require adjustment (NICE, 2023). This information supports personalised care and helps improve treatment effectiveness.
Regular monitoring also plays an important role in reducing the risk of complications. Persistent hyperglycaemia increases the likelihood of long-term complications, including heart disease, kidney damage, and nerve damage. In contrast, hypoglycaemia can cause immediate symptoms such as dizziness, confusion, sweating, and loss of consciousness, which may pose safety risks, particularly for older adults (Frier, 2014).
By recording blood glucose levels, individuals can recognise early warning signs and take appropriate action, such as consuming carbohydrates to prevent hypoglycaemia or seeking medical advice if readings remain consistently high. SMBG also supports shared decision-making during healthcare appointments, as accurate records enable nurses and other healthcare professionals to review progress and adjust care plans accordingly.
In addition to clinical benefits, monitoring blood glucose levels can improve patient engagement and motivation. When individuals see improvements in their readings following positive lifestyle changes, such as healthier eating or increased physical activity, they may feel more confident and motivated to continue managing their condition effectively (Diabetes UK, 2024).
Lifestyle Changes and Evidence-Based Recommendations
Lifestyle modification is a key element in the management of Type 2 diabetes and is strongly supported by clinical evidence. Addressing lifestyle factors such as diet, physical activity, and smoking can significantly improve blood glucose control, reduce insulin resistance, and lower the risk of long-term complications (NICE, 2023).
Diet
A balanced and nutritious diet is essential for effective blood glucose management. Diets that are high in whole grains, vegetables, fruits, lean proteins, and unsaturated fats have been shown to improve insulin sensitivity and help stabilise blood glucose levels (Dyson et al., 2018). These foods are digested more slowly, leading to a gradual release of glucose into the bloodstream.
Reducing the intake of refined carbohydrates and foods high in added sugars is particularly important for people with Type 2 diabetes. Sugary foods and drinks can cause rapid increases in blood glucose levels, making it more difficult to maintain control. Limiting processed foods and choosing healthier alternatives supports more stable blood glucose levels.
Portion control and regular meal patterns also play a significant role in diabetes management. Eating regular meals and spreading carbohydrate intake evenly throughout the day helps prevent large fluctuations in blood glucose levels (Dyson et al., 2018). NICE (2023) recommends that dietary advice should be personalised and delivered by trained healthcare professionals to ensure it is practical, culturally appropriate, and sustainable over the long term.
Physical Activity
Regular physical activity is highly beneficial for individuals with Type 2 diabetes. Exercise improves insulin sensitivity, allowing glucose to be taken up more effectively by muscle cells, which helps lower blood glucose levels (Colberg et al., 2016). Physical activity also supports weight management, which is particularly important as excess weight contributes to insulin resistance.
Current guidelines recommend that adults with Type 2 diabetes engage in at least 150 minutes of moderate-intensity aerobic activity per week, such as brisk walking or cycling (NICE, 2023). Resistance training is also encouraged, as increased muscle mass improves glucose utilisation and overall metabolic health (Colberg et al., 2016).
In addition to physical benefits, regular exercise can improve mental wellbeing, reduce stress, and enhance quality of life. Encouraging individuals to choose activities they enjoy increases the likelihood of long-term adherence and successful diabetes management.
Smoking
Smoking is a modifiable risk factor that significantly worsens outcomes for people with Type 2 diabetes. Evidence shows that smoking increases insulin resistance and is associated with poorer blood glucose control (Pan et al., 2015). Smokers with diabetes are also at a higher risk of cardiovascular disease, stroke, and microvascular complications.
Supporting smoking cessation is therefore an important aspect of diabetes care. Primary care teams should actively promote smoking cessation and refer patients to appropriate support services. Quitting smoking has been shown to improve insulin sensitivity and reduce the risk of diabetes-related complications, leading to improved long-term health outcomes (Pan et al., 2015).
Conclusion
Type 2 diabetes is a complex chronic condition that requires effective self-management and ongoing professional support. As a practice nurse, providing patients with clear, evidence-based education is essential in enabling them to understand their condition and engage with their care plans. This report has explained the nature of diabetes, identified key risk factors, and described how blood glucose levels are regulated in the body.
An understanding of cellular metabolism highlights the importance of glucose and oxygen in energy production and demonstrates why poor glycaemic control can have wide-ranging effects on health. Recording and tracking blood glucose levels supports safer diabetes management by identifying patterns and reducing the risk of complications. Evidence-based lifestyle changes, including dietary improvements, increased physical activity, and smoking cessation, play a vital role in improving blood glucose control and overall health outcomes.
By empowering patients with knowledge and practical strategies, practice nurses can support effective diabetes self-management and contribute to improved long-term outcomes for individuals living with Type 2 diabetes.
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