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[bookmark: _Toc233398787]What is Type 2 Diabetes
Diabetes mellitus is a chronic metabolic disorder characterised by elevated blood glucose (blood sugar) levels resulting from defects in insulin production, insulin action, or both (World Health Organisation, 2025). Insulin is a hormone produced by the pancreas that enables glucose to enter cells where it is used to produce energy. When insulin production is insufficient or body cells become resistant to insulin, glucose accumulates in the bloodstream, resulting in hyperglycaemia.
Type 2 diabetes accounts for around 90–95% of diabetes cases worldwide (World Health Organisation, 2025). Unlike Type 1 diabetes, which is caused by the destruction of insulin-producing beta cells, Type 2 diabetes develops when the body's tissues become resistant to insulin and the pancreas is unable to produce enough insulin to compensate. The condition usually develops gradually and is closely associated with both genetic and lifestyle factors.
Diabetes is a major public health concern worldwide (Hossain et al.,2024). The prevalence of Type 2 diabetes has increased significantly due to factors such as ageing populations, reduced physical activity, obesity, and unhealthy dietary habits. As a result, diabetes places a substantial burden on healthcare systems because of the costs associated with treatment and managing complications.
The symptoms of Type 2 diabetes often develop gradually and may initially go unnoticed. Common symptoms include excessive thirst (polydipsia), frequent urination (polyuria), fatigue, blurred vision, slow wound healing, and recurrent infections. Early diagnosis and effective management are essential to reduce the risk of long-term complications and improve quality of life.
Poorly controlled diabetes can lead to serious complications affecting multiple body systems. Microvascular complications include diabetic retinopathy, nephropathy, and neuropathy, while macrovascular complications include coronary heart disease, stroke, and peripheral vascular disease. These complications highlight the importance of effective blood glucose management and patient education.
As a practice nurse, educating patients about diabetes and helping them understand how lifestyle choices affect blood glucose levels is essential for promoting self-management, reducing complications, and improving overall health outcomes.

[bookmark: _Toc233398788]Risk factors
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 of diabetes, certain ethnic backgrounds, smoking, and hypertension. Socioeconomic factors and long-term stress may also increase risk. If left unmanaged, diabetes can lead to serious complications including cardiovascular disease, kidney disease, nerve damage, vision impairment, and lower-limb amputations (Yuan and Larsson, 2020). Obesity is one of the strongest modifiable risk factors.
As a practice nurse, educating patients about diabetes and helping them understand how lifestyle choices affect blood glucose levels is essential for improving self-management and reducing complications.
[bookmark: _Toc233398789]How Blood Sugar Levels Are Maintained at a Safe and Effective Level
Blood glucose concentration is regulated by a homeostatic control system that keeps glucose within a healthy physiological range through the coordinated actions of hormones released by the pancreas. Under normal circumstances, blood glucose levels are regulated by hormones produced by the pancreas, primarily insulin and glucagon (Mathew and Zubair, 2025). 
When a person eats carbohydrates, they are broken down into glucose and absorbed into the bloodstream. Rising blood glucose levels stimulate beta cells in the pancreas to release insulin. Insulin allows glucose to enter muscle, liver, and fat cells where it can be used immediately for energy or stored for later use as glycogen.
When blood glucose levels fall, such as between meals or during exercise, alpha cells in the pancreas release glucagon. Glucagon stimulates the liver to convert stored glycogen back into glucose and release it into the bloodstream. This prevents blood glucose levels from falling too low.
In individuals with Type 2 diabetes, insulin resistance means that body cells do not respond effectively to insulin. The pancreas initially compensates by producing more insulin, but over time it may be unable to meet demand. As a result, blood glucose levels remain elevated.
The maintenance of blood glucose levels within a normal range is essential for ensuring that body cells receive a continuous supply of energy. This process is regulated through a negative feedback mechanism involving the pancreas, liver, muscles and adipose tissue. Following a meal, blood glucose levels rise and stimulate the release of insulin from pancreatic beta cells. Insulin promotes the uptake of glucose into cells and encourages the storage of excess glucose as glycogen in the liver and skeletal muscles. Conversely, when blood glucose levels decrease between meals or during exercise, glucagon is released from pancreatic alpha cells. Glucagon stimulates glycogen breakdown and glucose release from the liver into the bloodstream. This balance helps maintain homeostasis and ensures that vital organs, particularly the brain, receive sufficient glucose. In individuals with Type 2 diabetes, insulin resistance disrupts this finely regulated process, resulting in persistently elevated blood glucose levels and increasing the risk of long-term complications. 
Patients can support blood glucose regulation through:
· Following a balanced diet. 
· Regular physical activity. 
· Taking prescribed medications. 
· Monitoring blood glucose levels. 
· Maintaining a healthy body weight. 
· Avoiding smoking and excessive alcohol consumption. 
[bookmark: _Toc233398790]How Oxygen and Glucose Are Used to Produce Energy Through Cellular Metabolism
The human body requires energy to perform essential functions such as movement, growth, repair, and maintaining body temperature. Energy is produced through cellular respiration, a metabolic process that occurs within the mitochondria of cells.
Glucose obtained from food serves as the body's primary source of fuel. During aerobic respiration, glucose combines with oxygen to produce carbon dioxide, water and ATP, which provides energy for cellular activities (Monash University, 2025). Oxygen, inhaled through the respiratory system, is transported by the blood to body tissues. Cells combine glucose and oxygen through a series of chemical reactions to produce adenosine triphosphate (ATP), the molecule that provides energy for cellular activities.
The overall equation for aerobic respiration is:

Cellular respiration is the process by which cells convert the chemical energy stored in glucose into ATP, the body's main source of usable energy. This process occurs primarily within the mitochondria and consists of three stages: glycolysis, the Krebs cycle and the electron transport chain. During glycolysis, glucose is broken down into pyruvate molecules in the cytoplasm. The pyruvate then enters the mitochondria, where further reactions occur within the Krebs cycle, releasing energy-rich electrons. These electrons pass through the electron transport chain, where oxygen acts as the final electron acceptor, allowing large amounts of ATP to be generated. ATP is essential for numerous physiological processes, including muscle contraction, nerve impulse transmission, protein synthesis and active transport across cell membranes. In people with Type 2 diabetes, impaired glucose uptake due to insulin resistance can reduce the availability of glucose within cells, affecting efficient energy production and contributing to symptoms such as tiredness and reduced physical performance. When blood glucose remains elevated for prolonged periods, it can damage blood vessels and tissues throughout the body, increasing the risk of long-term complications.

[bookmark: _Toc233398791]How Recording and Tracking Blood Sugar Levels Helps Individuals with Type 2 Diabetes
Regular monitoring of blood glucose levels is a key component of diabetes self-management. The National Institute for Health and Care Excellence (2026) recommends monitoring blood glucose as part of an individualised diabetes management plan to support treatment decisions and improve glycaemic control. Recording blood sugar readings also enables patients and healthcare professionals to identify patterns and assess how diet, exercise, medication, illness and stress affect glucose control (Pleus et al., 2022).
Patients may use finger-prick blood glucose monitoring devices or continuous glucose monitoring (CGM) systems. Recording results over time provides valuable information regarding (Al Hayek et al., 2025):
[bookmark: _Toc233398792]Identifying Patterns and Trends
Monitoring allows patients to recognise fluctuations in blood glucose levels throughout the day. For example, elevated readings after certain meals may indicate excessive carbohydrate intake.
[bookmark: _Toc233398793]Supporting Medication Management
Blood glucose records help healthcare professionals evaluate whether medications are working effectively and whether dosage adjustments are required.
[bookmark: _Toc233398794]Preventing Complications
Regular monitoring enables early identification of hyperglycaemia or hypoglycaemia, reducing the risk of serious complications and hospital admissions.
[bookmark: _Toc233398795]Encouraging Patient Engagement
Self-monitoring encourages patients to take an active role in managing their condition. Patients who understand the relationship between lifestyle behaviours and blood glucose control are often more motivated to maintain healthy habits.
[bookmark: _Toc233398796]Assessing Long-Term Control
Blood glucose records complement HbA1c testing, which reflects average blood glucose levels over approximately three months. Together, these measures provide a comprehensive assessment of diabetes management.
Overall, recording and tracking blood glucose levels improves patient safety, supports informed decision-making, and promotes effective long-term disease management. Regular blood glucose monitoring allows individuals with Type 2 diabetes to understand how their body responds to different factors, including food intake, physical activity, medication and stress. Monitoring can be performed using traditional finger-prick blood glucose meters or continuous glucose monitoring (CGM) systems. By recording readings consistently, patients can identify trends and recognise situations that may cause blood glucose levels to rise or fall. This information enables healthcare professionals to make informed decisions regarding treatment plans and medication adjustments. Monitoring also supports patient education by demonstrating the impact of lifestyle choices on blood glucose control. In addition, regular monitoring can help prevent both hyperglycaemia and hypoglycaemia by allowing prompt action when abnormal readings occur. When combined with HbA1c testing, blood glucose monitoring provides a comprehensive picture of diabetes management and can improve long-term health outcomes by reducing the risk of diabetes-related complications and hospital admissions.
[bookmark: _Toc233398797]Evidence-Based Recommendations for Lifestyle Changes
[bookmark: _Toc233398798]Smoking Cessation
Smoking significantly increases the risk of cardiovascular disease, which is already elevated in individuals with diabetes. Nicotine can worsen insulin resistance and impair blood circulation.
Patients should be encouraged to:
· Access NHS smoking cessation services. 
· Use nicotine replacement therapy where appropriate. 
· Seek behavioural support and counselling. 
· Avoid exposure to second-hand smoke. 
Smoking cessation improves cardiovascular health and may enhance insulin sensitivity.
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Diet plays a crucial role in blood glucose management (Kechagia and Panagiotakos, 2025). Patients should be encouraged to adopt a balanced eating plan that includes:
· Whole grains. 
· Fruits and vegetables. 
· Lean proteins. 
· Low-fat dairy products. 
· Healthy fats such as olive oil and nuts. 
Patients should limit:
· Sugary drinks. 
· Processed foods. 
· Refined carbohydrates. 
· Foods high in saturated fat and salt. 
Portion control and regular meal patterns can help prevent significant fluctuations in blood glucose levels.
[bookmark: _Toc233398800]Regular Physical Activity
Exercise improves insulin sensitivity, allowing glucose to enter cells more effectively. Research suggests that regular physical activity improves insulin sensitivity by increasing glucose uptake into skeletal muscle, making exercise one of the most effective non-pharmacological interventions for Type 2 diabetes management (Zhang et al., 2023).
Adults with Type 2 diabetes should aim for:
· At least 150 minutes of moderate-intensity exercise per week. 
· Muscle-strengthening activities on two or more days weekly. 
· Reduced sedentary behaviour. 
Examples include:
· Brisk walking. 
· Swimming. 
· Cycling. 
· Gardening. 
· Resistance training. 
Regular exercise can improve glycaemic control, cardiovascular health, and psychological wellbeing.
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Weight loss is particularly beneficial for overweight or obese individuals with Type 2 diabetes. Even modest weight reduction of 5–10% can significantly improve insulin sensitivity and blood glucose control.
Strategies include:
· Calorie reduction. 
· Increased physical activity. 
· Structured weight-management programmes. 
· Ongoing support from healthcare professionals. 
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Stress hormones such as cortisol can increase blood glucose levels. Patients should be encouraged to use stress-management techniques including:
· Relaxation exercises. 
· Mindfulness. 
· Adequate sleep. 
· Social support. 
· Counselling where appropriate. 
[bookmark: _Toc233398803]Medication Adherence
Patients should understand the importance of taking medications as prescribed. Education regarding medication purpose, dosage, and potential side effects can improve adherence and treatment outcomes (Gow, Rashidi and Whitehead, 2024). Effective medication adherence is essential for maintaining blood glucose control and preventing diabetes-related complications. Patients who understand how their medications work are more likely to take them correctly and consistently. Healthcare professionals should regularly review medication regimens, address concerns about side effects, and provide clear instructions regarding dosage and timing. Encouraging patients to use medication reminders, pill organisers, or digital health applications may also improve adherence. Strong communication between patients and healthcare providers can help identify barriers to adherence and support long-term self-management of Type 2 diabetes.



[bookmark: _Toc233398804]Conclusion
Type 2 diabetes is a common chronic condition that affects the body's ability to regulate blood glucose effectively. The disease develops primarily due to insulin resistance and is influenced by both genetic and lifestyle factors. Blood glucose homeostasis depends on the coordinated actions of insulin and glucagon, while glucose and oxygen are essential for cellular respiration and energy production.
Consistent monitoring of blood glucose enables patients and healthcare professionals to recognise patterns, assess the effectiveness of treatment strategies and make timely adjustments that reduce the likelihood of diabetes-related complications. Lifestyle modifications, including smoking cessation, healthy eating, regular exercise, weight management, stress reduction, and medication adherence, are supported by strong evidence and can significantly improve patient outcomes.
Through effective education and support, practice nurses can empower individuals with Type 2 diabetes to take greater control of their condition, improve their quality of life, and reduce the risk of long-term complications (American Diabetes Association Professional Practice Committee, 2024).
Furthermore, evidence-based lifestyle interventions combined with regular monitoring and patient education can significantly reduce the risk of complications and improve long-term health outcomes for individuals living with Type 2 diabetes.
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