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Report: Understanding Diabetes and Lifestyle Management
Introduction 
The purpose of this report is a response to Case Study 2, from a practice nurse professional point of view. Information was gathered to support and educate Diabetic patients attending the Local General Practitioner Surgery.
Diabetes mellitus is a chronic metabolic disorder that has become one of the most pressing public health challenges worldwide. It is characterised by persistent hyperglycaemia, which arises either from insufficient insulin production, impaired insulin action, or a combination of both. Insulin, a hormone produced by the pancreas, plays a central role in regulating blood glucose levels by facilitating the uptake of glucose into cells and promoting its storage in the liver and muscles. When this process is disrupted, glucose accumulates in the bloodstream, leading to a range of short- and long-term complications. (World Health Organization, 2024; NICE, 2024).
There are two main types of diabetes. Type 1 diabetes is an autoimmune condition in which the body’s immune system it happens when the body’s immune system mistakenly attacks the pancreas, destroying the cells that make insulin. Because insulin is essential for moving glucose from the blood into the body’s cells, people with Type 1 diabetes cannot survive without daily insulin injections or an insulin pump. This form typically develops in childhood or adolescence and requires lifelong insulin therapy. Type 2 diabetes, on the other hand, is far more common.  The body still makes insulin, but the cells do not respond to it properly this is called insulin resistance. Over time, the pancreas may also produce less insulin. It is strongly linked to lifestyle factors such as being overweight, eating an unhealthy diet, and lack of physical activity. (World Health Organization, 2024; NICE, 2024).
The Risk Factors for Type 2 diabetes are complex. The risks include genetic tendency, family history, and advancing age. Lifestyle factors play a significant role. Obesity, poor dietary habits, physical inactivity, and smoking are strongly linked to the development of Type 2 diabetes. Certain ethnic groups, such as South Asian, African-Caribbean, and Black African populations, also face a higher risk. The growing prevalence of diabetes in low and middle-income countries reflects urbanisation, increased consumption of processed foods, and reduced physical activity. (Diabetes UK, 2024).
Understanding these risk factors is crucial for both prevention and management. For healthcare professionals, particularly practice nurses in primary care, patient education is essential. By helping patients recognise the importance of lifestyle choices and self-monitoring, nurses can empower individuals to take an active role in managing their condition.
Section 1: Anatomy and Physiology

Regulation of Blood Sugar 
The body depends on a carefully controlled system to keep blood sugar within a healthy range, generally between 4 and 7 mmol/L. This balance is essential because glucose is the main fuel for cells, and both excess and deficiency can cause serious short- and long-term health problems (World Health Organization, 2024).
Control of blood sugar is managed through the interaction of two hormones produced by the pancreas: insulin and glucagon. After meals, rising glucose levels stimulate the release of insulin. Insulin enables muscle and fat cells to absorb glucose and encourages the liver to store it as glycogen, preventing harmful spikes in blood sugar. When levels drop, such as during fasting or exercise, glucagon is released. Glucagon directs the liver to convert glycogen back into glucose and release it into the bloodstream, protecting the body from hypoglycaemia (UCSF Diabetes Teaching Center, 2024).
This system works as a negative feedback loop, constantly adjusting glucose levels to meet the body’s energy needs. In diabetes, however, this mechanism is impaired. In Type 1 diabetes, the pancreas produces little or no insulin, meaning glucose cannot enter cells effectively and blood sugar rises dangerously. In Type 2 diabetes, the body’s cells become resistant to insulin, and the pancreas may not produce enough to overcome this resistance (American Diabetes Association (ADA), 2024).
Keeping glucose within safe limits is important for immediate energy supply and long-term health. Persistently high blood sugar (hyperglycaemia) damages blood vessels and nerves, increasing the risk of cardiovascular disease, kidney problems, vision loss, and neuropathy. Conversely, very low blood sugar (hypoglycaemia) can cause confusion, seizures, and even unconsciousness (NICE, 2024).
For patients, understanding how this system works highlights why regular monitoring and lifestyle management are so important. It underlines the need for consistent self-care, including balanced nutrition, physical activity, and adherence to prescribed medication (Diabetes UK, 2024).
Oxygen and Glucose in Energy Production 
The body generates energy through cellular respiration, a process that depends on the availability of glucose and oxygen. This mechanism unfolds in three main stages: glycolysis, the Krebs cycle, and the electron transport chain. During glycolysis, glucose is broken down in the cytoplasm into pyruvate, producing a small amount of adenosine triphosphate (ATP), the molecule that stores and transfers energy within cells. The pyruvate then moves into the mitochondria, where the Krebs cycle produces electron carriers such as NADH and FADH₂. These carriers supply the electron transport chain, where oxygen acts as the final electron acceptor. This final stage is the most productive, generating around 30–32 molecules of ATP from a single glucose molecule (Osmosis, 2024).
The overall reaction: Glucose + Oxygen → Carbon dioxide + Water + ATP. ATP is essential for sustaining life, as it powers critical cellular functions including muscle contraction, nerve signalling, and tissue repair. When glucose or oxygen is insufficient, cells cannot produce enough energy, leading to fatigue, impaired organ function, and in severe cases, cell death (American Diabetes Association, (ADA) 2024).
For people living with diabetes, this process can be disrupted. Insulin deficiency or resistance prevents glucose from entering cells efficiently, reducing the body’s ability to produce energy. This explains why individuals with poorly controlled diabetes often feel tired and experience reduced physical capacity. Over time, persistently high blood sugar (hyperglycaemia) can also damage mitochondria, further impairing energy metabolism (NICE, 2024).
Recognising the relationship between glucose, oxygen, and energy production helps patients understand why maintaining stable blood sugar levels is so important. It also highlights how everyday lifestyle choices such as balanced nutrition, regular exercise, and avoiding smoking directly influence the body’s ability to generate energy effectively (Diabetes UK, 2024).




Section 2: Pathophysiology: The impact of Diabetes on Function of the Body 
According to Forbes and Cooper (2023) Diabetes mellitus disrupts normal metabolic regulation. Persistent hyperglycaemia damages blood vessels and nerves, damaging cardiovascular stability, kidney filtration, and neural communication. Over time, these changes contribute to complications such as heart disease, renal failure, neuropathy, and impaired wound healing. The condition also weakens immune defences, leaving individuals more vulnerable to infections. Taken together, diabetes is not confined to glucose imbalance alone but represents a multisystem disorder that speeds up the weakening of organ function and overall health.
Endocrine System
In healthy individuals, the pancreas plays a central role in blood glucose regulation. Within the islets of Langerhans, β-cells secrete insulin when blood sugar rises after meals, while α-cells release glucagon when glucose levels fall. Together, these hormones maintain homeostasis by balancing glucose uptake, storage, and release (WHO, 2024; UCSF Diabetes Teaching Center, 2024).
Impact: In Type 2 diabetes, this system becomes impaired. Muscle, fat, and liver cells develop insulin resistance, meaning insulin cannot effectively promote glucose uptake or suppress hepatic glucose production. Over time, pancreatic β-cells lose their ability to secrete sufficient insulin, leading to persistent hyperglycaemia and worsening metabolic control (American Diabetes Association, 2024; NICE, 2024).
Digestive System
The digestive system contributes to glucose regulation through nutrient absorption and hormonal signalling. Normally, carbohydrates are broken down into glucose in the small intestine and released into the bloodstream. Incretin hormones such as GLP-1 and GIP enhance insulin secretion and slow gastric emptying, helping to regulate post-meal glucose levels (Diabetes UK, 2024).
Impact: In Type 2 diabetes, the incretin effect is diminished, reducing insulin release and contributing to poor glucose control. Chronic hyperglycaemia can also damage nerves in the gastrointestinal tract, leading to complications such as gastroparesis, which causes delayed stomach emptying, bloating, and nutritional difficulties (ADA, 2024).
Circulatory System
The circulatory system ensures glucose, oxygen, and hormones are delivered efficiently to tissues. Healthy blood vessels are essential for maintaining this supply.
Impact: In Type 2 diabetes, prolonged hyperglycaemia damages blood vessels through oxidative stress and the accumulation of advanced glycation end-products. This accelerates atherosclerosis, reduces circulation, and increases the risk of cardiovascular disease. Patients with poorly controlled diabetes are therefore more likely to experience heart attacks, strokes, peripheral vascular disease, and diabetic foot complications due to impaired blood flow (Islam et al., 2025; Diabetes UK, 2024).
Impact of Lifestyle factors affecting glucose control
Diet
Unhealthy dietary patterns, particularly those high in refined sugars and saturated fats, lead to rapid fluctuations in blood glucose and poor long‑term control. In contrast, diets emphasizing whole grains, fruits, vegetables, and lean proteins improve glycaemic stability and reduce the risk of complications (American Diabetes Association, 2024; WHO, 2024).
Smoking
Smoking negatively affects glucose regulation by impairing insulin sensitivity and increasing systemic inflammation. It raises blood glucose levels and substantially elevates the risk of type 2 diabetes. For individuals already diagnosed, smoking accelerates vascular damage and worsens complications such as cardiovascular disease and nephropathy (CDC, 2024; WHO, 2024).
Exercise
Regular physical activity enhances insulin sensitivity, lowers average blood glucose, and supports cardiovascular health. Aerobic and resistance training both contribute to improved glycaemic control, while physical inactivity is strongly linked to obesity and worsening diabetes outcomes (Colberg et al., 2024, Diabetes Care, 2023).
Energy levels 
Fluctuations in blood glucose directly influence fatigue and energy throughout the day which links to mood and concentration. Both hyperglycaemia and hypoglycaemia can weaken focus, cause irritability, and affect emotional stability. Chronic stress and poor sleep can raise blood glucose levels and challenge self-care efforts. (Diabetes, 2024). 

Daily routines
Regular glucose patterns may disrupt sleep, work, and social activities due to symptoms such as dizziness or tiredness (NICE, 2024).
Physical performance: Glucose availability determines endurance and strength, shaping how well individuals can engage in physical tasks (WHO, 2024). 
Section 3: Monitoring and Data Use 
Monitoring blood glucose is a fundamental aspect of diabetes management, particularly for individuals with Type 2 diabetes. Keeping a regular record of blood sugar readings provides patients and healthcare professionals with valuable insights into how daily factors such as diet, physical activity, stress, and medication influence glucose control. By recognising these patterns, individuals can anticipate fluctuations and make informed adjustments to their routines to maintain safer levels. For example, consistent tracking may reveal that certain foods repeatedly cause sharp increases in blood sugar, while exercise tends to lower readings. This awareness enables patients to make healthier choices and reduces the risk of dangerous episodes of hyperglycaemia or hypoglycaemia. Monitoring also plays a crucial role in assessing whether current treatments are effective. If medication or lifestyle changes are not achieving the desired outcomes, adjustments can be made promptly to improve management (American Diabetes Association, 2024).
Routine data such as daily glucose checks, HbA1c tests every few months, and records of weight, blood pressure, and medication provide a larger picture of control. These measures not only guide treatment changes but help detect problems early. Personalise care, empower patients to understand how lifestyle affects their glucose, and reduce the risk of complications including kidney disease, neuropathy, and cardiovascular events (Diabetes UK, 2024).
Recent technological developments have made self‑monitoring more accessible and effective. Continuous Glucose Monitors (CGMs) provide real‑time feedback, allowing patients to see how their blood sugar responds immediately to meals, exercise, or stress. In addition, smartphone applications make it easier to log results and share them with healthcare teams. Research indicates that patients who actively monitor their blood sugar are more likely to reach target HbA1c levels, reflecting long‑term glucose control (Diabetes UK, 2024).
The importance of tracking data helps detect problems earlier.  Trends in glucose readings can reveal worsening control before symptoms appear. Data allows healthcare providers to alter treatment plans to individual needs. Tracking helps understand how lifestyle choices (diet, exercise, stress) affect their glucose hopefully empowering patients. (Centers for Disease Control and Prevention, 2024).
Practice nurses play a vital role in encouraging patients to record their readings consistently. Education should focus not only on the importance of monitoring but also on helping patients interpret their results and understand how to respond to them. This collaborative approach fosters patient engagement, builds confidence, and supports safer, more effective management of diabetes (American Diabetes Association, 2024; Diabetes UK, 2024).
Section 4: Evidence- Based Lifestyle Recommendations
Lifestyle modification remains one of the most effective strategies for managing Type 2 diabetes, and NICE guidelines emphasise realistic, sustainable changes that patients can adopt in daily life. Evidence shows that adjustments in diet, physical activity, smoking habits, and weight management not only improve metabolic outcomes but also enhance psychological wellbeing by reducing distress, building confidence, and empowering patients to take control of their condition. (NICE, 2023).
Dietary changes are central to management. NICE (2023) recommends a balanced diet rich in whole grains, fruits, vegetables, lean proteins, and healthy fats, while limiting refined sugars and processed foods. Clinical studies, including a review by Gorodeski and Karp (2025) in The Journal of Clinical Endocrinology & Metabolism, highlight Mediterranean and low‑carbohydrate diets as effective in lowering HbA1c and improving insulin sensitivity. Structured approaches such as food diaries and meal planning help patients recognise how specific foods affect blood sugar, increasing self‑awareness and reducing anxiety around eating. This sense of control supports psychological resilience and improves adherence to care plans.
Physical activity is strongly supported by NICE and the American Diabetes Association, with recommendations of at least 150 minutes of moderate‑intensity exercise per week, together with resistance training. Exercise improves glucose uptake, supports weight control, and reduces cardiovascular risk. Importantly, studies show that regular activity lessens diabetes‑related distress, reduces symptoms of depression, and enhances mood through endorphin release. Patients often report improved confidence and reduced feelings of helplessness when they see noticeable improvements in fitness and glucose control. (American Diabetes Association, 2024). 
Smoking cessation is critical, as smoking worsens insulin resistance and accelerates cardiovascular complications. NICE and WHO highlight that quitting smoking reduces risks of heart disease and stroke. Psychologically, cessation reduces stress linked to health fears and improves overall wellbeing, as patients feel empowered by taking control of their health behaviours.
Weight management plays a pivotal role. The DIRECT trial, reported by Diabetes UK (2024), demonstrated that sustained weight loss can lead to remission of Type 2 diabetes for up to five years. NICE guidelines recommend structured weight‑loss programmes with behavioural support. Achieving weight goals improves self‑image, reduces stigma, and enhances motivation, all of which contribute to better psychological outcomes.
Education and psychological support are equally important. Structured programmes such as DESMOND and X‑PERT, endorsed by NHS England, provide group‑based education on diet, activity, and problem‑solving. These interventions improve knowledge, adherence, and quality of life, while peer support reduces isolation and builds confidence. Stress management and sleep hygiene also play a role, with mindfulness and relaxation techniques shown to reduce anxiety and improve overall control (ADA, 2024).
Conclusion
Diabetes mellitus is a complex condition with significant health implications, particularly when poorly managed. Lifestyle changes recommended by NICE and supported by clinical studies improve metabolic outcomes while reducing diabetes distress, enhancing mood, and empowering patients to sustain long‑term self‑management. For patients in local GP Surgeries, education about blood sugar regulation, energy metabolism, and the importance of monitoring is essential. As a practice nurse I would encourage lifestyle interventions diet, exercise, smoking cessation, and weight control are proven strategies that empower patients to take control of their condition. By combining medical treatment with patient-led self-management, healthcare teams can reduce complications and improve long-term quality of life.




References
· American Diabetes Association (ADA) (2024) ‘Professional Practice Committee; 5. Facilitating Positive Health Behaviours and Well-being to Improve Health Outcomes: Standards of Care in Diabetes—2024’, Diabetes Care 47(Supplement_1), pp.S77–S110. Available at: https://doi.org/10.2337/dc24-S005 (Accessed: 11 November 2025).
·  American Diabetes Association (2024). Standards of Care in Diabetes. Available at: https://professional.diabetes.org/standards-of-care (Accessed:  11 Novemebr 2025).
· Centers for Disease Control and Prevention (2024)  Smoking and Diabetes. Available at: https://www.cdc.gov/diabetes/risk-factors/diabetes-and-smoking.html (Accessed: 11 November 2025).
· Colberg, S.R., Sigal, R.J., Fernhall, B., Regensteiner, J.G., Blissmer, B.J., Rubin, RR, Chasan-Taber, L., Albright, A.L. and Braun, B. (2010) ‘American College of Sports Medicine; American Diabetes Association. Exercise and type 2 diabetes: the American College of Sports Medicine and the American Diabetes Association: joint position statement’, Diabetes Care, (12), pp.e147-67. Available at: https://doi.org/10.2337/dc10-9990 (Accessed: 10 November 2025).  
· Diabetes UK. Digestive and Circulatory Complications of Diabetes. 2024. https://www.diabetes.org.uk/about-diabetes/looking-after-diabetes/complications/cardiovascular-disease (Accessed: 11 November 2025).
· Diabetes UK (2024)  Risk Factors and Prevention. Available at: https://www.diabetes.org.uk/about-diabetes/type-2-diabetes/diabetes-risk-factors (Accessed: 11 November 2025).
· Gorodeski Baskin, R. and Karp, K (2025) ‘Navigating the Spectrum of 4 Evidence-Based Nutrition Options for Type 2 Diabetes Management’, The journal of Clinical Endocrinology & Metabolism, (110)2, p.S112-117. Available at: https://doi.org/10.1210/clinem/dgae646 (Accessed: 11 November 2025). 
· Goverment.Scotland (2024) Lifestyle Interventions in Type 2 Diabetes. Available at: https://www.gov.scot/publications/quality-prescribing-strategy-type-2-diabetes-mellitus-guide-improvement-2024-2027/pages/8/ (Accessed: 12 November 2025).
· Islam, K., Islam, R., Nguyen, I. et al. (2025). Diabetes Mellitus and Associated Vascular Disease: Pathogenesis, Complications, and Evolving Treatments. Advances in Therapy. Diabetes Mellitus and Associated Vascular Disease, 42, pp. 2659–2678. Available at: https://doi.org/10.1007/s12325-025-03185-9 (Accessed: 12 November 2025).National Institute for Health and Care Excellence (NICE) (2023). Type 2 diabetes in adults: management. Available at: https://www.nice.org.uk/guidance/ng28 (Accessed: 11 November).
· Osmosis from Elsevier (2024) Cellular Respiration Available at: https://www.osmosis.org/answers/cellular-respiration (accessed 10 November 2025). 
· UCSF Diabetes Teaching Center (2024). Blood Glucose Regulation. Available at: https://diabetesteachingcenter.ucsf.edu/content/blood-glucose-regulation-in-the-body (Accessed: 12 November 2025). 
· World Health Organization (WHO) (2024). Diabetes Fact Sheet. Available at: https://www.google.com/search?client=safari&rls=en&q=•+World+Health+Organization+(WHO).+Diabetes+Fact+Sheet.+2024&ie=UTF-8&oe=UTF-8 (Accessed: 12 November 2025). 



10

