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Introduction
 
An increasing number of patients in primary care settings are being diagnosed with diabetes, particularly Type 2 diabetes mellitus (T2DM). This trend poses a significant challenge to healthcare services, as it highlights the need for improved patient education and self-management support. Effective diabetes management depends not only on pharmacological treatment but also on patients’ understanding of their condition and their engagement in lifestyle modifications that influence blood glucose control.
 
Diabetes mellitus is a long-term metabolic condition characterised by chronic hyperglycaemia, which results from defects in insulin secretion, insulin action, or both (American Diabetes Association, 2023). Insulin is a hormone produced by the beta cells of the pancreas that regulates blood glucose by promoting its uptake into cells for energy use or storage. When insulin production or function is impaired, glucose accumulates in the bloodstream, leading to a range of metabolic disturbances and long-term health complications.
 
There are two main types of diabetes. Type 1 diabetes is an autoimmune condition in which the body’s immune system destroys the insulin-producing cells of the pancreas, resulting in an absolute deficiency of insulin. Type 2 diabetes, by contrast, is characterised by insulin resistance and a relative deficiency of insulin production. In Type 2 diabetes, the body continues to produce insulin, but the cells become resistant to its effects, leading to elevated blood glucose levels (Diabetes UK, 2024).
 
According to the National Health Service (NHS, 2023), Type 2 diabetes accounts for around 90% of all diabetes cases in the United Kingdom. It is more common in adults over the age of 40, but it is increasingly being diagnosed in younger individuals due to the rise in obesity, sedentary lifestyles, and unhealthy dietary habits.
 
The risk factors associated with Type 2 diabetes include being overweight or obese (particularly with excess abdominal fat), having a family history of diabetes, being of South Asian, African-Caribbean, or Black African descent, having high blood pressure or abnormal lipid levels, and leading a sedentary lifestyle (Mayo Clinic, 2024). Other contributing factors include smoking, excessive alcohol consumption, and poor dietary choices.
 
Without proper management, diabetes can lead to serious complications such as cardiovascular disease, kidney failure, nerve damage, and vision loss. Therefore, supporting patients to understand their condition and take responsibility for self-monitoring and lifestyle management is central to modern nursing practice in primary care.
  
Regulation of Blood Sugar Levels
 
The human body maintains blood glucose levels within a narrow range, typically between 4 and 7 mmol/L, through a process known as glucose homeostasis. This regulation ensures that cells receive sufficient glucose to produce energy while preventing the harmful effects of excessive blood glucose levels.
 
Two hormones secreted by the pancreas—insulin and glucagon—play a vital role in maintaining this balance. After food intake, carbohydrates are broken down into glucose, which enters the bloodstream. Rising blood glucose levels stimulate the pancreas to release insulin from the beta cells in the islets of Langerhans. Insulin facilitates the uptake of glucose into muscle and adipose tissue and promotes the storage of excess glucose as glycogen in the liver (Guyton and Hall, 2020).
 
When blood glucose levels fall, such as between meals or during periods of fasting, the pancreas releases glucagon from the alpha cells. Glucagon signals the liver to convert stored glycogen back into glucose through a process known as glycogenolysis, and it also stimulates gluconeogenesis, the formation of glucose from non-carbohydrate sources. Together, insulin and glucagon maintain blood glucose levels at a safe and effective level for the body’s needs.
 
In individuals with Type 2 diabetes, this system becomes impaired. The cells become resistant to insulin, which means that glucose cannot efficiently enter the cells to be used for energy. As a result, glucose accumulates in the bloodstream, leading to hyperglycaemia. In response, the pancreas may initially produce more insulin to compensate, but over time, the beta cells become exhausted and fail to secrete sufficient amounts. This results in a dual problem of insulin resistance and relative insulin deficiency.
 
Persistent hyperglycaemia damages blood vessels and tissues, contributing to complications such as heart disease, stroke, neuropathy, nephropathy, and retinopathy. Therefore, maintaining stable blood glucose levels through effective self-management is crucial for preventing both short-term and long-term complications associated with diabetes (Diabetes UK, 2024).
 
 
How Oxygen and Glucose Produce Energy through Cell Metabolism
 
All living cells require energy to carry out their functions, such as growth, repair, and maintaining homeostasis. This energy is derived from the metabolism of glucose, which serves as the body’s main energy source. The process through which glucose and oxygen are used to produce energy is called cellular respiration.
 

The general chemical equation for cellular respiration is:
 
Glucose + Oxygen → Carbon Dioxide + Water + Energy (ATP)
 
This process occurs in three main stages: glycolysis, the Krebs cycle, and oxidative phosphorylation.
1.	Glycolysis occurs in the cytoplasm and involves the breakdown of one molecule of glucose into two molecules of pyruvate. This process produces a small amount of energy in the form of adenosine triphosphate (ATP), which is the energy currency of the cell.
2.	The Krebs cycle (Citric Acid Cycle) takes place in the mitochondria, where the pyruvate is further broken down, releasing carbon dioxide and transferring high-energy electrons to carrier molecules such as NADH and FADH₂.
3.	Oxidative phosphorylation, which also occurs in the mitochondria, involves the electron transport chain, where oxygen serves as the final electron acceptor. This process produces the majority of the cell’s ATP.
 
In total, the complete oxidation of one molecule of glucose in the presence of oxygen produces approximately 36 molecules of ATP (Guyton and Hall, 2020).
 
In individuals with diabetes, however, glucose metabolism can be disrupted. When insulin function is impaired, glucose cannot efficiently enter the cells, leading to reduced cellular energy production. As a result, the body begins to utilise alternative energy sources such as fat and protein. This shift can cause an increase in ketone bodies, which, in extreme cases, can lead to diabetic ketoacidosis, a potentially life-threatening condition.
 
Understanding how glucose and oxygen produce energy helps patients recognise why maintaining stable blood glucose levels is essential—not only for preventing complications but also for ensuring that their cells receive the energy they need to function properly.
 
 
The Importance of Recording and Tracking Blood Sugar Levels
 
Regular monitoring of blood glucose levels is a vital component of diabetes self-management. Tracking blood sugar helps patients understand how their lifestyle choices, medication, and stress levels affect their glucose control. It also enables healthcare professionals to assess how well treatment plans are working and make adjustments as necessary (NCBI, 2024).
 
Monitoring blood sugar can be done through self-monitoring of blood glucose (SMBG) using a finger-prick glucometer or by using continuous glucose monitoring (CGM) systems that provide real-time data through a sensor worn on the skin. The information gained from monitoring helps to guide decision-making regarding diet, exercise, and medication.
 
The benefits of recording and tracking blood glucose levels include:
1.	Identifying patterns and trends: Regular monitoring helps patients and clinicians identify when glucose levels are consistently high or low, which can inform treatment decisions.
2.	Preventing complications: Tracking enables early detection of hyperglycaemia or hypoglycaemia, reducing the risk of acute episodes and long-term complications.
3.	Empowering patients: By understanding how their daily activities influence their blood sugar, patients become more confident in managing their condition.
4.	Improving communication: Recorded data provide valuable insights during clinical reviews, allowing healthcare providers to adjust medications, dietary recommendations, or exercise plans.
 
For instance, a patient who consistently experiences high glucose levels after certain meals can work with their healthcare provider to identify and modify problematic foods. Similarly, a patient who notices lower glucose levels after physical activity can learn to incorporate regular exercise into their routine.
 
According to the NHS (2023), adults with Type 2 diabetes should have their HbA1c levels—a measure of average blood glucose over the previous two to three months—checked at least twice a year. However, self-monitoring at home provides more immediate feedback and supports daily decision-making.
 
Encouraging patients to record their readings in a diary or digital app can also improve motivation. When patients see progress over time, they are more likely to maintain positive health behaviours and adhere to their care plans (NCBI, 2024).
 
 
Addressing Lifestyle Factors: Smoking, Diet, and Exercise
 
Lifestyle modification is one of the most effective strategies for managing Type 2 diabetes. While medication may be required, addressing factors such as smoking, diet, and exercise can significantly improve blood glucose control and reduce the risk of complications.
 
Diet
 
A healthy, balanced diet plays a central role in diabetes management. Patients are advised to limit the intake of refined carbohydrates and sugars, which cause rapid spikes in blood glucose, and to focus on foods that release energy more slowly, such as whole grains, fruits, vegetables, legumes, and lean proteins (NHS, 2023).
 
The inclusion of high-fibre foods helps slow glucose absorption, reducing post-meal blood sugar peaks. Patients should also aim to maintain a healthy weight, as even modest weight loss (5–10% of body weight) can improve insulin sensitivity and glycaemic control (Diabetes UK, 2024).
 
Dietary education should be individualised, taking into account cultural preferences, financial circumstances, and personal goals. Collaboration between the nurse, dietitian, and patient ensures that dietary recommendations are realistic and sustainable.


 
Exercise
 
Regular physical activity improves insulin sensitivity, enhances glucose uptake into cells, and promotes cardiovascular health. The NHS (2023) recommends at least 150 minutes of moderate-intensity exercise per week, such as brisk walking, cycling, or swimming.
 
Exercise also supports weight management, reduces stress, and improves overall well-being. Strength training can further enhance insulin sensitivity by increasing muscle mass, which aids glucose utilisation.
 
Patients should be encouraged to find enjoyable forms of exercise and incorporate physical activity into their daily routines—for example, walking to work, gardening, or taking the stairs instead of the lift.
 
 
Smoking
 
Smoking significantly increases the risk of complications in people with diabetes. It reduces insulin sensitivity and damages blood vessels, contributing to cardiovascular disease, stroke, and peripheral neuropathy (NCBI, 2024).
 
For this reason, smoking cessation is an essential part of diabetes management. Patients should be offered support through smoking cessation programmes, counselling, and nicotine replacement therapy where appropriate.
 
By addressing lifestyle factors holistically, patients are more likely to achieve stable blood glucose levels and prevent both short- and long-term complications.
 

 
Conclusion
 
Diabetes mellitus, particularly Type 2 diabetes, is a growing public health concern that requires a multifaceted approach to management. Effective care depends not only on medical treatment but also on patient education and empowerment. Understanding how blood sugar levels are regulated, how glucose and oxygen are used to produce energy, and how lifestyle factors influence health enables patients to take control of their condition.
 
Recording and tracking blood glucose levels over time provide valuable insights into how daily behaviours affect diabetes control and enable healthcare professionals to personalise care plans. Additionally, addressing modifiable lifestyle factors—such as improving diet, increasing physical activity, and quitting smoking—plays a critical role in preventing complications and enhancing overall well-being.
 
For healthcare professionals, supporting patients through education, motivation, and continuous engagement is key to achieving safe and effective blood glucose management. By fostering self-awareness and responsibility, patients can be empowered to lead healthier lives and reduce the burden of diabetes on both themselves and the healthcare system.
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