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Introduction
This report follows Case Study 1 in the uploaded BMHP5023 assessment brief and addresses the required structure for a patient focused case study report on diabetes, blood glucose control, the metabolism, monitoring and lifestyle change. Type 2 diabetes mellitus is a chronic metabolic disease in which blood glucose levels are too high because insulin is not being used effectively and eventually insulin secretion may also be decreased. Common risk factors include being overweight, physical inactivity, family history, age (increasing age), some ethnic backgrounds, smoking and unhealthy diet patterns. The condition is important as chronic hyperglycaemia over time causes damage to blood vessels, nerves, kidneys, eyes and the cardiovascular system. Diabetes is also prevalent and on the rise worldwide, and therefore prevention and self-management are particularly important (Sun et al., 2022; Chatterjee et al., 2023). Understanding the condition is therefore key to the patient engaging safely with treatment and lifestyle change. 
What Diabetes Is and Why Risk Factors Matter
Type 2 diabetes occurs as a result of a combination of insulin resistance and progressive beta-cell dysfunction. In good health physiology, insulin allows glucose to pass from the blood into the cells for storage or use. In type 2 diabetes, the body's tissues, including muscle, liver and fat, will respond less effectively to insulin, so blood glucose levels increase after meals and may stay elevated even between meals. As the disease progresses, pancreatic beta cells are not able to completely address this resistance, which aggravates glycaemic control. Galicia-Garcia et al. (2020) explain that in this process, there is a problem with insulin secretion, liver glucose output, and glucose uptake by insulin sensitive tissues. Chatterjee et al. (2023) also emphasise that type 2 diabetes is not just a diabetes of sugar, but a more general cardiorenal-metabolic disorder that is influenced by chronic energy imbalance, fatness, and systemic dysfunction. 
How Blood Sugar Levels Are Normally Regulated
Blood sugar levels are kept in check through a delicate balancing act of glucose intake, storage, release and cell usage. After a meal, carbohydrates get broken down into glucose that releases into the bloodstream. Increasing blood glucose levels cause the pancreas to secrete insulin from the beta cells of the islets of Langerhans. Insulin stimulates the uptake of glucose by muscle and fat, and the production of glycogen by the liver to store the excess glucose (Chatterjee et al., 2023). Between meals, glucagon, a hormone released from alpha cells in the pancreas, protects the level of blood glucose from falling too low. Glucagon promotes the breakdown of glycogen and the generation of glucose in the liver. This opposing action enables the body to keep functioning within a safe range for cell function, especially that of the brain which uses glucose extensively. In type 2 diabetes, the signalling system for insulin is not functioning well, so this feedback system becomes less effective and blood glucose levels become more out of control. 
Why Safe and Effective Blood Glucose Control Is Essential
Maintaining blood glucose at a safe and efficacious level is important as both hyperglycaemia and hypoglycaemia can be damaging to the body. Persistently high blood glucose leads to increased osmotic stress, inflammation, damage to the endothelial, and glycation of proteins leading to long term complications of retinopathy, nephropathy, neuropathy, and cardiovascular disease. Very low blood glucose is less common with type 2 diabetes and is not normally associated with the condition, but it may occur if you take certain medicines and can result in sweating, confusion, weakness, and impaired consciousness. Good control therefore involves preventing sustained elevation as well as unsafe treatment drops (NICE, 2024). NICE guidance recommends an individualised approach to diabetes management which takes into account risks, comorbidities, medicines and patient preferences rather than having one universal target. This is important because the safe control is dependent on both physiology and context. The management of blood glucose is effective when the choice of treatment is made according to the daily life and risks of the person. 
How Oxygen and Glucose Produce Energy Through Cell Metabolism
Glucose is one of the primary fuels for the body and the oxygen is required for the efficient production of energy. After glucose penetrates a cell, it is first catabolised in the cytoplasm by glycolysis, and yields a small amount of ATP and pyruvate. When oxygen is available, pyruvate flows into the mitochondria and is catalysed to acetyl-CoA which flows into the Krebs cycle. High-energy electrons produced in this cycle are then moved to the electron transport chain with oxygen as the ultimate electron acceptor. This process is responsible for the oxidative phosphorylation and is responsible for generating the majority of the ATP in the cell (Galicia-Garcia et al., 2020). ATP is the immediate source of energy for movement, active transport, synthesis and cell repair. In simple terms, glucose provides the fuel (the substrate) and oxygen provides the means of extracting all the possible energy from it. 
Why Metabolism Matters in Type 2 Diabetes
This metabolic process leads us to the whole body being affected by uncontrolled diabetes instead of a single organ. If glucose stays in the bloodstream rather than getting into the cells in an efficient way, the body isn't able to use fuel effectively, even when there is lots of glucose in the blood. Insulin resistance influences the fat and protein handling as well, contributing to dyslipidaemia, inflammation and further metabolic stress. Chatterjee et al (2023) characterize type 2 diabetes as a disease that goes beyond the glucose to broader cardiorenal-metabolic dysfunction. This is significant because the body system is integrated and not isolated. When you can't handle glucose well all sorts of things suffer - energy production, vascular health and organ health. This type of understanding will assist the patients in realizing why the management of diabetes is not merely about the prevention of sugar, but also preserving the functionality of cells and physiology as a whole. Effective education should therefore link anatomy, physiology and everyday self-care in a comprehensible and practical manner. 
How Recording and Tracking Blood Sugar Helps Patients
Recording and tracking blood glucose helps the patients to understand patterns and not just numbers. Monitoring can indicate whether glucose increases after some meals, plummets during activity, or becomes unstable in times of illness or stress, or with medication changes. It can also help patients and clinicians make judgments about the safety of a care plan; can treatment be working as intended. NICE does not advise routine self-monitoring for all adults with type 2 diabetes, but they do advise in certain circumstances such as the use of insulin, suspected hypoglycaemia, pregnancy, corticosteroid treatment and some of the risks from driving. Regular review of technique, frequency, interpretation, and quality of life is also recommended by NICE in case of using the monitoring (NICE, 2024). This is important as there is no value in testing if the person does not know how to act upon the information. When purposeful, structured and treatment decision-related, monitoring facilitates safer self-management. 
Why Long-Term Tracking Improves Safety and Condition Management
Tracking the blood sugar over time is useful because diabetes is a chronic disease that is affected by trends, not single events. Repeated readings can help determine if fasting levels are improving, if postprandial spikes are still an issue or if there is a need to review medication timing. Newer technologies can enhance this process. The meta-analysis by 2024 demonstrated that the continuous glucose monitoring showed better glycaemic outcomes that typical finger-prick monitoring or usual care in adults with type 2 diabetes, particularly in selective populations (Uhl et al., 2024). Greater scans reveal measures of glucose monitoring may be used to supplement HbA1c by demonstrating day-to-day variation and time-in-range data could not be indicated by HbA1c (Battelino et al., 2023). The power of tracking is that it makes the invisible physiology visible. The limitation of this theory is that the patient still requires education, interpretation, and support. Data is only clinically useful when it results in safer behaviour and better decisions. 
Lifestyle Change as an Evidence-Based Part of Diabetes Care
Lifestyle change is a fundamental component of type 2 diabetes management given the strong influence of this disease by energy balance, adiposity, and insulin sensitivity. This is not to say lifestyle change is the replacement for medicines in all people, but it does mean that diet, movement, weight and smoking status can change the course of disease and the risk of complications. NICE guidance identifies education, dietary advice, cardiovascular risk reduction and blood glucose management as important components in adult management of type 2 diabetes. Research also supports this general approach. Chatterjee et al. (2023) explains type 2 diabetes as a chronic metabolic disease influenced by long-term environmental and behavioural pressures whereas Forouhi (2023) states that nutrition plays a central role in both prevention and management despite the confusion surrounding ideal dietary patterns. Lifestyle recommendations are thus appropriate since they target mechanisms that contribute to driving poor control. 
Dietary Changes That Can Improve Blood Glucose Control
Dietary change can improve type 2 diabetes by limiting excess energy intake, limiting post-meal glucose increases, and helping to reduce weight if necessary. The most significant proof does not agree with one rigid diet for each patient. Instead, current evidence is favourable to individualised nutrition taking into account culture, affordability, preferences and clinical goals. According to Forouhi (2023), misunderstandings about the diets in diabetes could negatively affect the adherence, and effective and realistic guideline is relevant. Diets with high amounts of vegetables, pulses, whole grains, fibre, unsaturated fats and minimally processed foods are associated with better metabolic health and regular consumption of refined carbohydrates, sugar-sweetened beverages and highly processed foods have a detrimental effect on glucose control and weight risk. The objective of the practice is not perfection, but change that is maintained. Patients will be more successful if dietary advice is appropriate to their real lives and if there is a link with a measurable outcome such as weight, HbA1c, or fasting glucose. 
Exercise and Physical Activity as Metabolic Treatment
Exercise is beneficial for improving type 2 diabetes because when a muscle contracts it increases the rate of glucose uptake, and insulin sensitivity is also improved through repeated exercise over time. Aerobic exercise, resistance training and mixed programmes can all play a role in glycaemic control if done on a regular basis. Colberg and Riddell (2023) propose that exercise should be considered an important form of metabolic therapy in addition to an optional lifestyle add-on, because it improves short as well as long term glucose regulation. Recent work on personalising physical activity also suggests that the timing, intensity and type of activity can have an effect on glycaemic response and should be tailored to the individual rather than mechanically prescribed (Riddell et al., 2024). This is important because exercise recommendations are most successful when they are feasible and targeted. Walking after meals, being less sedentary, and gradually increasing your strength and stamina all can aid with safer control. 
Smoking, Self-Management, and Wider Lifestyle Priorities
Smoking should be discussed in the context of diabetes as this is a risk factor for the vascular complications and is also linked to increased risk of type 2 diabetes and poorer outcomes. Recent epidemiological work has discovered that smoking is related to metabolic changes that are associated with type 2 diabetes, thus strengthening the case for smoking cessation as a part of prevention and management of diabetes (Mak et al., 2024). Broader reviews also report that quitting smoking can reduce risk of complications, despite the need for support and follow-up for the risk of weight change after smoking cessation. Alongside smoking cessation, the patient should be encouraged to improve sleep, manage stress, attend education, take medicines as prescribed and seek review in case of illness. These recommendations are evidence-based because diabetes is impacted by more than one daily behaviour at a time rather than one choice. The best plan for this is therefore a combination of glucose monitoring, medication adherence, healthy eating, regular movement and support for behaviour change in a coordinated plan of care. 
Conclusion
Type 2 diabetes is a chronic, metabolic disease that occurs when the body's ability to process insulin is reduced and blood glucose stays too high. Safe blood glucose control requires the coordinated actions of hormone control, particularly the antagonistic effects of insulin and glucagon. Glucose and oxygen are then used in the metabolism of cells to create ATP, and that is why when there is impaired glucose handling the entire body is impacted. For patients, recording and tracking blood glucose can help them improve their safety when they monitor their blood glucose in a structured way and are connected with action. Lifestyle change is also key as diet, exercise, smoking and broader self-management behaviours have a direct impact on insulin sensitivity, glucose control and long term complications. The evidence is in favour of an individualised approach of physiology, education and practical behaviour change. Patients are most likely to be able to manage type 2 diabetes well when they understand their condition and are able to relate everyday actions to measurable health outcomes.




References
Battelino, T., Danne, T., Bergenstal, R.M., Amiel, S.A., Beck, R., Biester, T., Bosi, E., Buckingham, B., Cefalu, W.T., Close, K.L., Cobelli, C., Davis, G.M., Garg, S., Heinemann, L., Hirsch, I.B., Kovatchev, B., Mathieu, C., Phillip, M., Renard, E., Saboo, B., Schatz, D., Stoner, K., Urakami, T. and Weinzimer, S.A. (2023) ‘Continuous glucose monitoring and metrics for clinical trials: an international consensus statement’, The Lancet Diabetes & Endocrinology. Available at: https://www.thelancet.com/journals/landia/article/PIIS2213-8587%2822%2900319-9/fulltext  
Chatterjee, S., Khunti, K. and Davies, M.J. (2023) ‘Type 2 diabetes’, The Lancet. Available at: https://www.thelancet.com/journals/lancet/article/PIIS0140-6736%2822%2901655-5/fulltext  
Colberg, S.R. and Riddell, M.C. (2023) ‘The importance of exercise for glycemic control in type 2 diabetes’, Current Nutrition Reports. 
Forouhi, N.G. (2023) ‘Embracing complexity: making sense of diet, nutrition, obesity and type 2 diabetes’, Diabetologia, 66. Available at: https://link.springer.com/article/10.1007/s00125-023-05873-z  
Galicia-Garcia, U., Benito-Vicente, A., Jebari, S., Larrea-Sebal, A., Siddiqi, H., Uribe, K.B., Ostolaza, H. and Martín, C. (2020) ‘Pathophysiology of Type 2 Diabetes Mellitus’, International Journal of Molecular Sciences, 21(17), 6275. Available at: https://www.mdpi.com/1422-0067/21/17/6275  
Mak, L., Tuomi, T., Zhan, Y. and Carlsson, S. (2024) ‘Metabolic profiling of smoking, associations with type 2 diabetes and insulin resistance’, European Journal of Epidemiology. Available at: https://link.springer.com/article/10.1007/s10654-024-01117-5  
National Institute for Health and Care Excellence (2024) Type 2 diabetes in adults: management (NG28). Available at: https://www.nice.org.uk/guidance/ng28  
National Health Service (2026) Type 2 diabetes. Available at: https://www.nhs.uk/conditions/type-2-diabetes/  
Sun, H., Saeedi, P., Karuranga, S., Pinkepank, M., Ogurtsova, K., Duncan, B.B., Stein, C., Basit, A., Chan, J.C.N., Mbanya, J.C., Pavkov, M.E., Ramachandaran, A., Wild, S.H., James, S., Herman, W.H., Zhang, P., Bommer, C., Kuo, S., Boyko, E.J. and Magliano, D.J. (2022) ‘IDF Diabetes Atlas: Global, regional and country-level diabetes prevalence estimates for 2021 and projections for 2045’, Diabetes Research and Clinical Practice, 183, 109119. 
Uhl, S., Choure, A., Rouse, B., Loblack, A. and Reaven, P. (2024) ‘Effectiveness of continuous glucose monitoring on metrics of glycemic control in type 2 diabetes mellitus: a systematic review and meta-analysis of randomized controlled trials’, The Journal of Clinical Endocrinology & Metabolism, 109(4), pp. 1119–1131. Available at: https://academic.oup.com/jcem/article/109/4/1119/7438972  


