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Diabetes Education Report 
Introduction
Diabetes mellitus is a long-term metabolic disorder characterised by chronic hyper glycaemia resulting from defects in insulin secretion, insulin action, or both (World Health Organisation, 2023). Insulin is a hormone produced by the beta cells of the pancreas and is essential for transporting glucose from the bloodstream into body cells for energy (Tortora and Derrickson, 2021). When insulin is insufficient or ineffective, glucose accumulates in the blood, leading to short and long-term complications affecting the cardiovascular, renal, nervous, and visual systems (NHS, 2024).
There are two main types of diabetes. Type 1 diabetes is an autoimmune condition in which the immune system destroys pancreatic beta cells, resulting in little or no insulin production (NHS, 2024). Type 2 diabetes (T2DM), which accounts for around 90% of cases, develops when the body becomes resistant to insulin or when insulin production gradually declines (Diabetes UK, 2024). T2DM is strongly associated with lifestyle factors and is increasingly common in primary care settings (NICE, 2023).
Risk factors for T2DM include obesity, particularly central adiposity physical inactivity poor diet high in refined carbohydrates and saturated fats smoking age over 40 family history ethnicity (higher prevalence in South Asian, African Caribbean, and Black African populations) and hypertension (Public Health England, 2023). Many of these risk factors are modifiable, meaning that lifestyle changes can significantly improve outcomes and reduce complications (American Diabetes Association, 2024).
The purpose of this report is to educate individuals with Type 2 diabetes about how the endocrine system regulates blood glucose, why monitoring blood sugar levels is essential, and how lifestyle changes can support safer and more effective management of their condition (NICE, 2023).
How blood sugar levels are kept at a safe and effective level
Blood glucose levels are regulated through homeostasis, a vital process that ensures the body maintains a stable supply of energy for essential functions (Ross and Wilson, 2018). This regulation is controlled mainly by the endocrine system, particularly the pancreas and liver, and involves two key hormones insulin and glucagon (Tortora and Derrickson, 2021). The pancreas contains clusters of specialised cells known as the Islets of Langerhans, which include beta (b) cells that produce insulin and alpha (a) cells that produce glucagon (NHS, 2024). These hormones work together to maintain blood glucose within a normal range, typically between 4–7 mmol/L before meals (Diabetes UK, 2024).
When a person eats, carbohydrates are broken down into glucose, causing blood sugar levels to rise. In response, the pancreas releases insulin, which enables glucose to enter body cells particularly muscle, liver, and adipose tissue where it can be used for energy or stored as glycogen (World Health Organisation, 2023). Insulin also inhibits the liver from releasing additional glucose into the bloodstream, helping to lower blood sugar to a safe and effective level (NICE, 2023). This ensures that cells receive the energy they need while preventing harmful spikes in blood glucose.
When blood glucose levels fall, such as between meals, overnight, or during physical activity, the pancreas releases glucagon. Glucagon stimulates the liver to break down stored glycogen into glucose (glycogenolysis) and to produce new glucose from fats and proteins (gluconeogenesis) (American Diabetes Association, 2024). This process raises blood glucose back to a safe level, ensuring a continuous supply of energy, especially vital organs such as the brain, which relies heavily on glucose.
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The liver plays a central role in this regulatory system by acting as the body’s glucose reservoir. It stores glucose after meals and releases it when needed, preventing dangerous fluctuations in blood sugar (Public Health England, 2023). Together, insulin and glucagon form a negative feedback system that constantly adjusts blood glucose levels to maintain homeostasis.
In Type 2 diabetes, this finely balanced system becomes disrupted due to insulin resistance and reduced insulin production. As a result, glucose remains in the bloodstream instead of entering cells effectively, leading to chronic hyperglycaemia and increasing the risk of long‑term complications (NICE, 2023).
How oxygen and glucose are used to produce energy through cell metabolism
Cell metabolism refers to the complex biochemical processes that occur within cells to generate the energy required for essential physiological functions such as muscle contraction, nerve transmission, active transport, tissue repair and maintaining homeostasis (Ross and Wilson, 2018). The primary energy carrying molecule produced during these processes is adenosine triphosphate (ATP), which is generated through cellular respiration, a metabolic pathway that relies on the availability of glucose and oxygen (Ross and Wilson, 2018).
In Type 2 diabetes, this metabolic process becomes impaired because insulin resistance prevents glucose from entering cells effectively (American Diabetes Association, 2024). As a result, cells are unable to access the glucose needed for ATP production, leading to fatigue, reduced cellular function and increased reliance on fat breakdown, which may produce harmful ketones (Public Health England, 2023). Understanding how oxygen and glucose are used to produce ATP highlights the importance of maintaining stable blood glucose levels for normal cellular metabolism and overall health.
How tracking blood sugar levels helps manage Type 2 diabetes
Recording and tracking blood sugar levels is a vital component of effective self-management for individuals with Type 2 diabetes, as it enables them to understand how their body responds to daily lifestyle factors such as food intake, physical activity, medication, stress, and illness (NICE, 2023). Regular monitoring provides immediate feedback on blood glucose fluctuations, helping individuals identify patterns such as persistent hyperglycaemia, post meal spikes, or episodes of hypoglycaemia (NICE, 2023).
Recognising these trends allows both patients and healthcare professionals to make informed decisions about treatment adjustments, dietary changes, and activity levels to maintain safer glucose control (Diabetes UK, 2024).
Tracking blood glucose is particularly important for individuals taking insulin or medications such as sulfonylureas, as these treatments can increase the risk of hypoglycaemia. Monitoring helps prevent dangerously low or high readings, supporting safer medication use and reducing the likelihood of acute complications (American Diabetes Association, 2024). In addition to daily monitoring, long-term tracking through HbA1c testing, usually every three to six months, provides an overview of average blood glucose levels. This helps assess the effectiveness of lifestyle changes, medication adherence, and overall diabetes management (American Diabetes Association, 2024).
Keeping a written or digital record of blood glucose readings also increases patient engagement and encourages individuals to take an active role in their care. It enhances understanding of how lifestyle behaviours such as diet, exercise, alcohol intake, and smoking directly influence glucose control (Public Health England, 2023). This awareness supports behavior change and empowers individuals to make healthier choices.
Evidence based lifestyle changes that can help improve their condition
Lifestyle changes can improve health in people with Type 2 diabetes by enhancing blood glucose control, reducing complications, and supporting emotional wellbeing. Ngo et al. (2026) found that when patients adopt healthier behaviours such as improving diet, increasing physical activity, and managing stress they experience better glycaemic stability, greater confidence in self-management, and improved overall quality of life (Ngo et al, 2026).

Reducing added sugars, especially fructose, is an important lifestyle change for improving diabetes. Many processed foods contain high levels of fructose in forms such as sucrose or high‑fructose corn syrup. Although fructose does not raise blood glucose as quickly as glucose, evidence shows that excessive intake can worsen diabetes by increasing liver fat, contributing to insulin resistance, and raising triglyceride levels. For this reason, NICE (2023) and Diabetes UK (2024) advise limiting foods high in added sugars to support better glycaemic control and weight management. Examples of high‑fructose foods to reduce include soft drinks, fruit juices, sweets, pastries, sweetened cereals, processed sauces, and packaged snacks.

Hormonal imbalances in people with Type 2 diabetes can increase cardiovascular risk, which affects overall health and quality of life. Gisinger et al. (2026) found that changes in sex hormones such as reduced testosterone or estrogen can worsen heart‑related risks in diabetes. Healthy lifestyle behaviours, including regular exercise, balanced diet, and weight control, help reduce cardiovascular strain and improve long‑term health outcomes for individuals living with diabetes (Gisinger et al, 2026).
NICE (2023) recommends increasing dietary fiber, reducing refined carbohydrates, and prioritising whole grains, lean proteins, and healthy fats. These changes help slow glucose absorption, reduce postprandial spikes, and enhance insulin sensitivity (NICE, 2023). Lifestyle modification is widely recognised as a cornerstone of effective Type 2 diabetes management, with strong evidence demonstrating its impact on glycaemic control, insulin sensitivity, and long-term health outcomes (NHS, 2025). Research consistently shows that realistic, sustainable changes to diet, physical activity, weight management, smoking habits, and stress levels can significantly reduce the progression of diabetes and improve overall wellbeing (NICE, 2023). 

Dietary modification is one of the most influential factors in improving metabolic health. Clinical studies also show that adopting a Mediterranean style diet rich in vegetables, legumes, olive oil and fish can reduce HbA1c levels and lower cardiovascular risk, which is particularly important given the increased prevalence of heart disease in people with diabetes (Estruch et al, 2018). 
Regular physical activity is a key component of effective diabetes self‑management. Diabetes UK (2024) states that completing at least 150 minutes of moderate intensity exercise per week improves glucose uptake by skeletal muscles, reduces insulin resistance, and supports healthy body weight. Activities such as brisk walking, cycling, swimming, or structured exercise classes are accessible for most individuals, while resistance training further enhances metabolic function by increasing muscle mass and improving the body’s ability to utilise glucose effectively (Diabetes UK, 2024).
Weight management also plays a crucial role in improving physiological outcomes. Public Health England (2023) reports that losing 5–10% of body weight can significantly improve pancreatic beta‑cell function, reduce hepatic fat, and lower the need for medication. Even modest weight loss can lead to meaningful improvements in blood glucose regulation.
Smoking cessation is strongly recommended, as smoking increases inflammation, impairs insulin action, and elevates cardiovascular risk factors that worsen diabetes‑related complications (World Health Organisation, 2023). Supportive interventions such as nicotine replacement therapy, behavioural counselling, and structured cessation programmers can greatly improve success rates (World Health Organisation, 2023).
Long‑term complications of diabetes occur when prolonged high blood glucose levels damage blood vessels and nerves, increasing the risk of heart attack, stroke, kidney disease, peripheral neuropathy, foot problems, sight loss, and gum disease. People aged 12 and over are offered regular diabetic eye screening to detect early retinal changes. Keeping blood glucose within the agreed target range significantly lowers the risk of these complications. Together, evidence-based lifestyle changes such as healthy eating (a high-fibre diet), physical activity, weight management, and smoking cessation help individuals manage diabetes more effectively, reduce long‑term complications, and improve overall quality of life (NHS, 2023).
Wilson (2026) explains that understanding the historical development of diabetes as a metabolic disease helps highlight how modern lifestyle behaviours directly influence health outcomes. Improvements in diet, physical activity, weight control, and daily self-management can support better metabolic regulation, reduce insulin resistance, and lower the risk of long‑term complications. By adopting healthier lifestyle habits, individuals can improve their overall wellbeing, enhance glycaemic control, and manage diabetes more effectively (Wilson, 2026).
Ankney et al. (2012) explain that prolonged high blood sugar harms blood vessels and nerves, which is why effective management is essential for maintaining overall health. Diabetes affects the body by disrupting normal anatomy and physiology, particularly the systems responsible for regulating blood glucose. When insulin cannot work effectively, glucose builds in the bloodstream instead of entering cells, which reduces the body’s ability to produce energy. Over time, this leads to damage to major organs, including the heart, kidneys, nerves, and eyes (Ankney et al, 2012).
Lifestyle changes can greatly improve life for people with diabetes because they reduce obesity‑related strain on the body and lower cardiovascular risk. Seth et al. (2025) explain that healthier eating, regular exercise, and weight loss improve insulin sensitivity, reduce inflammation, and support better blood glucose control. These changes help prevent complications and improve overall quality of life (Seth et al, 2025).
Finally, adequate sleep and stress reduction strategies are essential for maintaining stable blood glucose levels. Chronic stress elevates cortisol, which contributes to hyperglycaemia, while poor sleep disrupts appetite regulation and insulin sensitivity. Mindfulness, relaxation techniques, structured routines and good sleep hygiene have been shown to support better glycaemic control (American Diabetes Association, 2024).
Conclusion 
In summary, this report has outlined the key mechanisms involved in the development and management of Type 2 diabetes, highlighting the importance of patient understanding and active involvement in their care. Type 2 diabetes is a long‑term metabolic condition marked by elevated blood glucose levels, which, if not well controlled, can lead to serious complications affecting major organs such as the heart, kidneys, nerves, and eyes. Understanding how the body regulates glucose enables individuals to appreciate why maintaining stable levels is essential for long‑term health.
The report also emphasised the role of cellular metabolism and the importance of effective glucose regulation for normal physiological functioning. Monitoring blood sugar levels helps individuals identify patterns and make informed adjustments to treatment or lifestyle. Lifestyle measures including healthy eating, physical activity, weight management, smoking cessation, sleep, and stress reduction play a vital role in improving glycaemic control. Health professionals support this process through education, personalised guidance, and ongoing encouragement.
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