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a) Introduction
Diabetes mellitus is a long-term metabolic disorder characterised by persistent hyperglycaemia caused by impaired insulin secretion, insulin resistance or a combination of both. Type 2 diabetes mellitus (T2DM) represents the majority of global cases and continues to rise, reflecting trends in obesity, sedentary behaviour and population ageing (World Health Organization, 2023). In clinical practice, this rise is visible through increasing numbers of patients presenting for annual reviews, medication adjustments and lifestyle support. As a practice nurse, this creates the need for clear, accessible patient education that equips individuals to understand the physiological basis of their condition and engage meaningfully with their care plans.
T2DM develops gradually. At first, tissues become resistant to insulin, meaning glucose cannot move efficiently from the bloodstream into cells. In response, pancreatic beta cells produce more insulin, but this compensatory mechanism weakens over time and insulin secretion falls. Chronic elevation of blood glucose eventually damages the heart, kidneys, nerves, retina and small blood vessels, which explains why early, sustained management is vital (NICE, 2022).
The risk factors for T2DM are well established. Modifiable factors include high BMI, central adiposity, physical inactivity, smoking and diets high in processed foods. Non-modifiable risks such as age, family history and ethnicity also play a significant role. People of South Asian, African and African-Caribbean heritage develop T2DM earlier and at lower BMI thresholds (NHS England, 2022). Deprivation further compounds risk by influencing diet, activity levels and access to healthcare (Public Health England, 2020). These complexities mean that patient education must be holistic, taking into account physiological, lifestyle and social dimensions.
This assignment addresses the key areas required for patient understanding. It explains how blood glucose is normally regulated, describes how oxygen and glucose are used to generate cellular energy, evaluates the role of blood glucose monitoring in T2DM and outlines evidence-based lifestyle recommendations. Together, these sections aim to support the development of educational information that a practice nurse could use with patients to improve engagement and self-management.






b) How blood sugar levels are maintained
Blood glucose regulation is essential for survival because glucose is the primary energy source for the brain and for many metabolic processes. A healthy body maintains glucose within a tight range through hormonal regulation involving insulin, glucagon and other counter-regulatory hormones. The pancreas plays a central role through its beta and alpha cells, which release insulin and glucagon respectively (Goyal and Jialal, 2022).
When a person eats, carbohydrates are digested into glucose and absorbed into the bloodstream, causing blood glucose to rise. Beta cells detect this rise and release insulin. Insulin acts like a key, unlocking cell membranes to allow glucose to enter, especially in skeletal muscle and adipose tissue through the GLUT4 transporter system. This process reduces circulating glucose and helps cells fuel their metabolic activities. Insulin also signals the liver to store glucose as glycogen and suppresses gluconeogenesis, ensuring that glucose production does not continue unnecessarily after meals (American Diabetes Association, 2022).
When blood glucose drops, such as overnight or between meals, alpha cells release glucagon. Glucagon stimulates the liver to break stored glycogen into glucose and to create new glucose from amino acids and other substrates. This process, known as gluconeogenesis, restores blood glucose to a safe level. These feedback loops operate constantly to maintain equilibrium.
However, in T2DM, this system becomes dysregulated. Tissues develop insulin resistance and do not respond effectively to insulin. To compensate, beta cells produce more insulin, but chronic pressure eventually leads to beta-cell dysfunction. As a result, insulin secretion becomes insufficient and blood glucose rises persistently, even in fasting states (Mallappa et al., 2020). Patients often do not recognise these changes until symptoms develop, or they attend routine health checks, which highlights the importance of opportunistic screening and preventive education in primary care.
[image: ]To support understanding of this homeostatic process, Figure 1 illustrates how insulin and glucagon work together through a negative feedback loop to maintain stable blood glucose levels.







Figure 1. Regulation of blood glucose through insulin and glucagon feedback mechanisms. Author (2025).
Understanding these physiological processes helps patients appreciate why medication alone cannot fully resolve T2DM. Because insulin resistance is strongly influenced by weight, diet and activity levels, lifestyle change remains central to management. This explanation often motivates patients by clarifying the link between daily choices and internal biochemical processes.

c) How oxygen and glucose produce energy through cell metabolism
Cellular respiration is the process through which cells convert glucose and oxygen into usable energy in the form of adenosine triphosphate (ATP). This process is often unfamiliar to patients yet understanding it helps illustrate why stable glucose levels are essential.
The first stage, glycolysis, occurs in the cytoplasm and breaks one glucose molecule into two molecules of pyruvate. This generates a small amount of ATP and reduced coenzymes. If oxygen is available, pyruvate enters the mitochondria where the citric acid cycle (Krebs cycle) further breaks it down, releasing carbon dioxide and transferring high-energy electrons to the electron transport chain. The final stage, oxidative phosphorylation, uses oxygen as the terminal electron acceptor to generate the vast majority of ATP (Nelson and Cox, 2021).
Oxygen is therefore essential for efficient ATP production. Without it, cells switch to anaerobic respiration, producing lactate and generating far less ATP. This is why individuals with poorly controlled T2DM often report fatigue. Despite high blood glucose, their cells cannot access it effectively due to insulin resistance, reducing the fuel available for ATP generation. Improved insulin sensitivity through weight loss and exercise helps restore this pathway, increasing cellular energy availability (Roberts et al., 2023).
Explaining this process in simple terms during patient appointments supports understanding. Many patients find it helpful to think of glucose as “fuel” and insulin as the “key” that allows the fuel into the engine. When the key does not work well, the body cannot use fuel efficiently, which links physiological explanations to lived experience.





To further clarify how glucose and oxygen are converted into usable energy, Figure 2 provides an overview of the main stages of aerobic cellular respiration.
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Figure 2. Overview of aerobic cellular respiration showing glycolysis, the citric acid cycle and oxidative phosphorylation. Author (2025).

d) The value of recording and tracking blood glucose in Type 2 diabetes
Tracking blood glucose plays an important role in supporting individuals with T2DM, although the method and frequency of monitoring depend on treatment, risk factors and patient preference. Primary care relies heavily on HbA1c testing, which reflects average blood glucose over the previous two to three months. This long-term marker helps clinicians assess whether glycaemic targets are being met and whether treatment adjustments are required (NICE, 2022).
Self-monitoring of blood glucose (SMBG) provides immediate feedback for patients. It is particularly important for those using insulin or medications that carry a risk of hypoglycaemia. SMBG allows individuals to identify high or low readings promptly, understand how meals or activity affect their levels and respond appropriately, such as taking carbohydrates to treat hypoglycaemia or adjusting insulin doses where clinically advised (Davies et al., 2021).
Continuous glucose monitoring (CGM) has expanded rapidly in recent years. CGM devices measure interstitial glucose every few minutes, providing detailed insight into daily glucose fluctuations. Although CGM has traditionally been used in type 1 diabetes, growing evidence supports its use in selected patients with T2DM, improving glycaemic control, reducing hypoglycaemia and enhancing treatment adherence (Bergenstal et al., 2021).
Patient engagement increases significantly when individuals see clear patterns such as dawn phenomenon, post-meal spikes or the effects of exercise. Reviewing logs with a practice nurse encourages shared decision making and highlights opportunities for change. For example, if readings are consistently high after dinner, this may open discussion about portion sizes or carbohydrate content. Similarly, unexplained morning highs may prompt conversations about medication timing or late evening snacks.
Figure 3 compares self-monitoring of blood glucose (SMBG) with continuous glucose monitoring (CGM), highlighting the key differences in accuracy, usability and clinical relevance.
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Figure 3. Comparison of SMBG and CGM for individuals with Type 2 diabetes. Author (2025).
However, monitoring alone is insufficient unless the patient understands what the numbers mean and how to act on them. Therefore, tracking should always be paired with structured education. For many patients, especially newly diagnosed individuals, seeing the impact of behavioural changes on their readings can be motivating and empowering.

e) Evidence based lifestyle recommendations for improving Type 2 diabetes
Lifestyle modification remains the cornerstone of managing T2DM and is often the most challenging element of care. Evidence demonstrates that improvements in weight, diet, activity and smoking status significantly improve glycaemic control and reduce the risk of complications.
Weight management and dietary changes
Weight loss is one of the most effective interventions for improving insulin sensitivity. The Direct trial provided robust evidence that a structured weight management programme delivered in primary care could achieve remission in almost half of participants at one year, with remission maintained in a significant proportion at three and five years (Lean et al., 2019; Leslie et al., 2023). This has influenced NHS pathways, which now support intensive weight loss interventions for eligible individuals.
Dietary advice should be personalised and culturally appropriate. Evidence supports a variety of dietary patterns including Mediterranean, plant-based, reduced-carbohydrate and calorie-restricted diets. These approaches share common features: emphasis on whole foods, higher fibre intake, reduced processed carbohydrates and balanced portion sizes. Wholegrains, legumes, vegetables and healthy fats are associated with improved glycaemic control and cardiovascular outcomes (Schwingshackl et al., 2022).
For many patients, the most effective dietary intervention is one that can be sustained. This requires understanding the patient’s circumstances, preferences and potential barriers. As a practice nurse, using realistic goal setting and reviewing food diaries can help identify achievable adjustments.
Physical activity
Physical activity has powerful metabolic benefits. It increases insulin sensitivity by enabling muscle cells to take up glucose more efficiently, even in the absence of insulin. Regular activity also supports weight management, reduces cardiovascular risk and improves mental wellbeing. Current guidelines recommend at least 150 minutes of moderate-intensity aerobic activity each week and muscle-strengthening exercises on two days (UK Chief Medical Officers, 2019).
Evidence shows that even small increases in activity, such as walking for 10 minutes after meals, can significantly reduce post-prandial glucose spikes. Structured exercise programmes have been shown to reduce HbA1c by approximately 0.6 percent in individuals with T2DM (Colberg et al., 2020). Encouraging patients to use step counters or fitness apps can help establish routines and provide visual feedback on progress.
Smoking cessation and alcohol moderation
Smoking is a major cardiovascular risk factor and compounds the risks associated with diabetes. It accelerates atherosclerosis, increases inflammation and impairs endothelial function. Stopping smoking reduces the risk of myocardial infarction, stroke and peripheral vascular disease. Behavioural support combined with nicotine replacement therapy or medication significantly increases quit rates (Chang et al., 2020).
Moderating alcohol intake is also important. Excessive alcohol disrupts glucose regulation, contributes to weight gain and increases the risk of hypoglycaemia in patients on insulin or sulfonylureas. Advising patients to stay within national guidelines improves overall metabolic health.
Behaviour change support
Lifestyle change is challenging and often requires sustained motivation. Behaviour changes strategies such as motivational interviewing, self-monitoring, social support and goal setting have been shown to improve adherence in diabetes care (Pal et al., 2021). Structured education programmes such as DESMOND provide knowledge and practical skills, but ongoing follow up in primary care is crucial. Using a collaborative approach, where the patient leads on identifying priorities, has been shown to improve engagement and outcomes.
Figure 4 summarises the main lifestyle components influencing Type 2 diabetes outcomes, presented as a hierarchical pyramid to reflect their relative contribution to metabolic improvement.[image: ][image: ]

Figure 4. Lifestyle intervention pyramid showing key behavioural components that influence insulin sensitivity and glycaemic control. Author (2025).
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Author (2025).

Conclusion
Type 2 diabetes is a complex condition shaped by biological, lifestyle and social factors. Understanding how blood glucose is normally regulated provides a foundation for explaining the impact of insulin resistance and reduced insulin secretion. Cellular respiration illustrates how essential glucose is for energy production and why chronic hyperglycaemia leads to fatigue, reduced metabolic efficiency and long-term complications.
Monitoring and tracking blood glucose, particularly through HbA1c testing and selective self-monitoring, gives patients and clinicians valuable insight into patterns and treatment effectiveness. When used alongside education, monitoring helps individuals recognise the impact of daily choices on their glucose levels and supports shared decision making.
Lifestyle modification remains central to managing T2DM. Evidence shows that weight loss, dietary improvement, increased physical activity and smoking cessation improve glycaemic control and reduce cardiovascular risk. For some individuals, substantial weight loss can even achieve remission. As a practice nurse, integrating physiological knowledge with practical, person-centred education allows patients to understand their condition more fully and take active steps to manage it. This holistic approach strengthens self-management, reduces complications and promotes long term health.
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