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Introduction
Diabetes is a long-term chronic health condition characterised by elevated levels of glucose in the blood and is recognised as a major global public health concern (World Health Organization, 2016). This occurs when the body is unable to provide sufficient insulin or cannot effectively use the insulin that is produced. Insulin is a hormone produced by the pancreas that helps glucose move from the bloodstream into cells, where it is used as a source of energy. When this process is disrupted, blood glucose levels rise, which can lead to serious health complications if left unmanaged. There are three main types of diabetes: Type 1 diabetes, where the pancreas produces little or no insulin; Type 2 diabetes, where the body becomes resistant to insulin or does not produce enough to meet its needs; and gestational diabetes, which develops during pregnancy and may increase the risk of future health problems for both mother and child.
In addition to diabetes, impaired fasting glucose (IFG) and impaired glucose tolerance (IGT) are conditions in which blood glucose levels are higher than normal but not yet within the diabetes range. These conditions are associated with an increased risk of developing Type 2 diabetes and cardiovascular disease. Several factors can increase the likelihood of developing diabetes, including age, family history, obesity, physical inactivity, smoking, poor dietary habits and certain ethnic backgrounds.
The purpose of this assignment is to examine diabetes as a long-term health condition and to explore the factors that increase the risk of developing the disease. The assignment will discuss the different types of diabetes, their impact on health, and the importance of prevention, diagnosis and effective management in improving quality of life and reducing the risk of complications. The discussion will be applied to the individual in Case Study 1 to demonstrate how Type 2 diabetes affects health and how the condition can be effectively managed.


Cell metabolism (Oxygen, Glucose and ATP) 
Cell metabolism refers to the collection of chemical reactions that occur within cells to maintain life and support normal bodily functions (Cote and De Tullio, n.d.). These metabolic processes allow cells to obtain, convert and use energy required for growth, repair, movement and other essential physiological activities. Metabolism consists of catabolic reactions, which break down molecules to release energy, and anabolic reactions, which use energy to build and maintain structures. A continuous supply of energy is required for cells to function effectively, and this energy is primarily obtained from glucose through cellular respiration. 
Glucose is the body’s main source of energy and is produced from the digestion of carbohydrates consumed in food (Cherkas et al., 2020). After absorption into the bloodstream, glucose is transported into cells where it is broken down to release energy. This process is known as cellular respiration. Oxygen plays a crucial role in this process because it enables cells to effectively extract energy from glucose during aerobic respiration. Aerobic respiration occurs mainly within the mitochondria, which are often referred to as the powerhouse to the cell due to their role in energy production (Hinkle and McCarty, 1978).
Glucose + Oxygen > Carbon Dioxide + Water + ATP
Cellular respiration occurs through a series of stages, including glycolysis, the Krebs cycle and oxidative phosphorylation, which work together to maximise ATP production (Hinkle and McCarty, 1978). Under normal aerobic conditions, approximately 30-32 molecules of ATP can be generated from a single molecule of glucose (Swinderska et al., 2020). However, when oxygen levels are insufficient, cells may switch to anaerobic respiration. This process produces significantly less ATP and can lead to the accumulation of lactic acid within tissues. Therefore, glucose provides fuel, oxygen enables efficient energy production and ATP supplies the energy necessary for cells to perform their vital functions, making all three essential components of cellular metabolism and overall health.


Pathophysiology and Impact
Blood glucose levels are normally maintained within a narrow range through the actions of the hormone’s insulin and glucagon (Roder et al., 2016). Insulin is released by pancreatic beta cells when blood glucose levels rise after eating and enables glucose to enter the cells where it can be used for energy or stored as glycogen. When blood glucose levels fall, glucagon is released by alpha cells in the pancreas, stimulating the liver to break down glycogen and release glucose into the bloodstream (Rix et al., 2019). This balance is essential for maintaining normal glucose homeostasis (Mathew and Zubair, 2026).
When blood glucose regulation fails, diabetes develops. In Type 1 diabetes, autoimmune destruction of pancreatic beta cells results in little or no insulin production. Without sufficient insulin, glucose cannot effectively enter cells and accumulates in the bloodstream, leading to hyperglycaemia. In Type 2 diabetes, body tissues gradually become resistant to insulin and pancreatic beta cell function declines over time. As a result, glucose uptake by cells becomes impaired and blood glucose levels remain elevated (Mathew and Zubair, 2026).
Persistent hyperglycaemia can have serious health consequences and significantly increases the risk of cardiovascular disease, which remains one of the leading causes of death among people with diabetes (World Heart Federation, n.d.). Excess glucose circulating in the blood damages blood vessels and nerves, increasing the risk of complications such as cardiovascular disease, kidney disease, retinopathy and peripheral neuropathy. In contrast, excessively low blood glucose levels (Hypoglycaemia) can cause dizziness, confusion, seizures and loss of consciousness. Effective glucose regulation is essential for maintaining health and preventing long-term complications (Mathew and Zubair, 2026).
For the individual in Case Study 1, lifestyle factors play a significant role in glucose control and the management of Type 2 diabetes. Diet affects blood glucose levels because carbohydrates are broken down into glucose and absorbed into the bloodstream. Diets high in refined sugars and processed foods can contribute to repeated spikes in blood glucose and increase insulin resistance, whereas balanced diets containing whole grains, vegetables, lean proteins and fibre can improve glycaemic control.
Smoking is also associated with an increased risk of developing Type 2 diabetes. Research indicates that smoking reduces insulin sensitivity and may impair pancreatic beta cell function, making it more difficult for the body to regulate blood glucose effectively. Smokers are therefore more likely to experience poor glycaemic control and diabetes-related complications (Maddatu, Anderson-Baucum and Evans-Molina, 2017).
Regular physical activity improves glucose control by increasing the uptake of glucose into muscle cells and enhancing insulin sensitivity. Exercise can therefore help lower blood glucose levels, improve metabolic health and reduce the risk of complications associated with diabetes. For the individual in Case Study 1, these factors may contribute to poor glucose control if not appropriately managed and could increase the risk of long-term diabetic complications.


Monitoring and Data Use
The regular monitoring and recording of blood glucose levels is a fundamental aspect of Type 2 diabetes management. Monitoring provides individuals with important information about how their body responds to factors such as food intake, physical activity, medication and illness. Blood glucose levels are not static and can fluctuate throughout the day; therefore, recording readings over time enables trends and patterns to be identified. This allows individuals to recognise episodes of hyperglycaemia (High blood glucose) and hypoglycaemia (Low blood glucose) and take appropriate action to prevent adverse health outcomes (Mathew and Zubair, 2026). Effective monitoring also promotes self-management by encouraging individuals to take an active role in understanding and controlling their condition.
Routine health data plays an important role in supporting both clinical decision-making and long-term diabetes management. Information gathered through self-monitoring of blood glucose (SMBG), continuous glucose monitoring (CGM) systems and HbA1c testing provides evidence of short-term and long-term glycaemia control (Mathew and Zubair, 2026). Healthcare professionals can use this information to evaluate whether treatment goals are being achieved, assess the effectiveness of medication and identify when adjustments to treatment plans may be required. The collection of routine data therefore supports more personalised and responsive care. 
Advances in diabetes technology have further strengthened the value of monitoring. Continuous glucose monitoring systems provide real-time glucose readings and generate detailed data on glucose trends throughout the day and night. This can help identify fluctuations that may not be detected through occasional finger-prick test alone. Research suggests that continuous monitoring technologies can improve diabetes self-management and support more informed clinical decision-making, contributing to improved health outcomes (Prioleau et al., 2023).
However, monitoring data should not be viewed in isolation. Factors such as stress, illness, medication changes and lifestyle behaviours can influence blood glucose levels and should be considered when interpreting results. Consequently, routine monitoring is most effective when combined with professional support and ongoing lifestyle management. Overall, the recording and analysis of health data is essential in helping individuals with Type 2 diabetes maintain safe blood glucose levels, reduce the risk of complications and improve long-term health outcomes. For the individual in Case Study 1, regular monitoring would help identify patterns in blood glucose levels and support informed decisions regarding, diet, physical activity and treatment.
Evidence-based lifestyle Recommendations 
Evidence-based lifestyle interventions are fundamental to the management of Type 2 diabetes because they address the underlying physiological processes responsible for poor glucose control. Current guidance recommends a combination of dietary modification, regular physical activity, smoking cessation and ongoing professional support to improve glycaemia control and reduce the risk of long-term complications (NICE, 2026). 
Dietary management is one of the most effective interventions. NICE (2026) recommends consuming high-fibre, low-glycaemic-index carbohydrate sources such as fruit, vegetables, wholegrains and pulses, while reducing saturated and trans fats. These foods are digested and absorbed more slowly, helping to prevent rapid increases in blood glucose levels after meals. Stable blood glucose levels reduce the demand on pancreatic beta cells to produce insulin and improve overall glucose regulation. Maintaining a healthy weight through appropriate dietary choices can also reduce insulin resistance, allowing insulin to transport glucose into body cells more effectively for energy production. Improved glycaemic control lowers the risk of complications including cardiovascular disease, kidney disease, neuropathy and retinopathy (NICE, 2026). 
Regular physical activity should also be encouraged. Exercise increases glucose uptake by skeletal muscle cells, both during activity and afterwards, and improves insulin sensitivity. As a result, glucose is removed from the bloodstream more efficiently, helping to lower blood glucose concentrations and reduce insulin resistance, which is a key characteristic of Type 2 diabetes. Increased physical activity additionally supports weight management, improves cardiovascular health and contributes to better long-term metabolic control (NICE, 2026). 
Smoking cessation is another important recommendation. Evidence demonstrates that smoking is associated with an increased risk of Type 2 diabetes and can impair insulin sensitivity and pancreatic beta-cell function (Maddatu, Anderson-Baucum and Evans-Molina, 2017). These effects contribute to poor glucose homeostasis and increased blood glucose levels. Stopping smoking can improve insulin action, reduce systemic inflammation and lower the risk of cardiovascular complications, which are common among individuals with diabetes.
[bookmark: _Hlk232894082]Finally, lifestyle interventions should be personalised and supported by healthcare professionals (Whittemore et al., 2002) found that successful lifestyle changes require individuals to integrate new behaviours into their daily routines and overcome personal barriers. Ongoing education and support can improve adherence to healthy behaviours, leading to sustained blood glucose control and improved health outcomes. Collectively, these evidence-based lifestyle changes target the physiological causes of Type 2 diabetes and promote more effective long-term disease management.


Conclusion

This report has examined Type 2 diabetes and the physiological mechanisms involved in maintaining normal blood glucose levels. Effective blood glucose regulation is essential for maintaining homeostasis and supporting the body’s energy requirements. The coordinated actions of insulin and glucagon ensure that glucose remains within a healthy range, allowing cells to utilise glucose efficiently for energy production. The report also explored cell metabolism and demonstrated how glucose and oxygen are converted into adenosine triphosphate (ATP), which provides the energy required for normal cellular function and physiological processes. 
The pathophysiology of Type 2 diabetes highlights the consequences of disrupted glucose regulation. Insulin resistance and declining pancreatic beta-cell function impair the body’s ability to regulate blood glucose effectively, resulting in persistent hyperglycaemia. If left unmanaged, prolonged hyperglycaemia can contribute to serious complications, including cardiovascular disease, kidney disease, retinopathy and neuropathy. The report also identified how lifestyle factors such as poor diet, physical inactivity and smoking can negatively affect glucose control and increase the risk of disease progression
The importance of monitoring and recording health data was also discussed. Regular blood glucose monitoring enables individuals and healthcare professionals to identify trends, assess treatment effectiveness and make informed decisions regarding diabetes management. This supports improved glycaemic control and helps reduce the risk of complications. 
Finally, evidence-based lifestyle interventions remain central to successful diabetes management. Healthy eating, regular physical activity, smoking cessation and personalised professional support can improve insulin sensitivity, enhance glucose regulation and promote better long-term health outcomes. Healthcare professionals therefore play a vital role in providing education, guidance and ongoing support to empower individuals to effectively manage their condition and improve their overall quality of life. For the individual in Case Study 1, implementing these strategies could improve glycaemic control, reduce the likelihood of complications and support better long-term health outcomes.  
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