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[bookmark: _Toc213016657]Introduction:
This report is written based on the case study 1. The detail of the case is described in appendix A.
Diabetes mellitus or more commonly known as diabetes is categorised by continuing hyperglycaemia, which is brought on by issues with insulin synthesis, insulin function, or both. The most prevalent Type 1 diabetes mellitus (T1DM) is a type of the disease caused by the attack on pancreatic β-cells by the immune system, resulting in a complete insulin deficit, and Type 2 is the other form. Diabetes mellitus (T2DM), which is recognised by insulin resistance and progressive β-cell dysfunction, is one of the two most prevalent forms of the illness in the UK. In the UK, around 90% of diabetes diagnoses are for T2DM. (Diabetes UK, 2018)
Approximately 7% of the UK population has been diagnosed with diabetes, and it is estimated that there are an additional one million people who are undiagnosed with T2DM. The prevalence is significant, and Ten percent of the National Health Service (NHS) budget is being spent due to its rising prevalence, putting a huge strain on the healthcare system (Whicher, O’Neill and Holt, 2020).
In the UK, several changeable and non-changeable factors influence the onset of T2DM. Factors which are non-changeable include increasing age (the risk increases significantly after age 40), certain ethnic origins and family history of diabetes: In the United Kingdom BAME (Black and Minority Ethnic) are more vulnerable to the risk of diabetes than White British. For instance, a UK analysis revealed that South Asian and African Caribbean communities have a three to five times higher incidence of T2DM and are discovered sooner. (Goff, 2019) Additionally, socioeconomic hardship is linked to a higher rate of T2DM, which is indicative of disparities in both lifestyle and structure. (England, 2018)
The rising frequency in the UK is mostly due to modifiable risk factors, such as excessive adiposity (especially in the centre and abdomen), a lack of physical exercise, and an unhealthy diet (such as one high in saturated fat and). sedentary behaviour, and sugar consumption. The "obesogenic environment" in the United Kingdom is recognized as a major cause of the T2DM pandemic. (England, 2018)
Large Waist size and body mass index (BMI) are unfailing markers of danger; men with very high waist circumference/obesity may be five times more at risk than others. using acceptable metrics. (Powell, Barber, and Loft, 2025)
Hypertension, dyslipidaemia, a history of gestational diabetes, and polycystic ovarian syndrome are additional medical risk factors. These co-morbidities frequently cluster in individuals who are at high risk. (Idris, 2015)
[bookmark: _Toc213016658]Maintaining Blood sugar Levels at a Safe and effective Level for Body’s Needs.
Through a complex interface of hormones, organs and metabolic pathways, the human body can stabilise blood glucose levels within a small range—usually 4–6 mmol/L (72–108 mg/dL)—thereby This is accomplished by controlling the energy supply and preventing the harm caused by hypoglycaemia or hyperglycaemia. The two main pancreatic hormones at the core of this are glucagon and insulin, which are secreted by beta cells. Asa result of extra-ordinary blood glucose levels, insulin is released, which aids in absorption into adipose tissue and skeletal muscle, including glycogen synthesis in the liver. by preventing glycogenolysis and hepatic gluconeogenesis, as well as muscle and muscle. (Eom, Wilson and Bernet, 2022) In contrast, glucagon promotes glycogenolysis when blood glucose levels decline (for example, during fasting). The liver performs gluconeogenesis and glycogenolysis to release glucose into the bloodstream. (Otto-Buczkowska, 2011)
Other organs and processes also contribute to this "insulin-up, glucagon-down" system. The liver serves as a glucose storage, releasing glucose according to need. (Otto-Buczkowska, 2011) The amount of glucose taken from the bloodstream is determined by peripheral tissues such adipose tissue and skeletal muscle. Glucose uptake is regulated by the nervous system. The hypothalamus regulates the production of glucose in the liver and absorption in the periphery by detecting glucose and hormonal signals in the body. (Choi and Kim, 2022)
Additionally, more recent research emphasizes that the core insulin-glucagon axis is not the only factor; gut-derived hormones (incretins), circadian rhythms in peripheral tissues, and intercellular communication are also involved. Islet cells help with fine-tuning. (Gachon et al., 2017)
All of these systems coordinate together to maintain a stability in blood glucose: following a meal, blood glucose increases, which leads to an increase in insulin, which causes uptake/storage, which lowers glucose levels, which in turn causes insulin levels to fall. Glucagon levels increase as needed to bring things back to normal after falls. As seen in diseases like Type 2 Diabetes Mellitus, chronic dysglycaemia is triggered by any malfunction in this system, such as insufficient insulin production, insulin resistance, or dysregulated glucagon.
As a result, this regulatory system is essential for both day-to-day energy equilibrium and long-term metabolic health.
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By oxidizing glucose in the company of oxygen to produce adenosine triphosphate (ATP), cells capture chemical energy. The process begins with one molecule of glucose, which is divided up in the company of oxygen to produce ATP. In the cytosol, glycolysis breaks down a molecule of glucose into two molecules of pyruvate, resulting in a minor net ATP gain. (Osmosis, 2022) Pyruvate enters the mitochondrion and is transformed into acetyl-coenzyme A, which then enters the tricarboxylic acid (TCA) cycle, when oxygen is plentiful. The TCA The cycle produces less electron carriers (NADH, FADH2), which transport electrons into the mitochondrial electron transport chain (ETC). (Davis, 2023)
Electrons in the ETC are transferred across a chain of protein complexes and eventually absorbed by oxygen, resulting in the production of water. The movement of electrons drives proton transport across the membrane. This oxidative process generates a proton gradient by pumping across the inner mitochondrial membrane, which in turn powers ATP synthase to transform ADP + Pi into ATP. (Osmosis, 2022) As compared to glycolysis alone, the phosphorylation process produces significantly more ATP per glucose molecule. (Nakrani, Wineland, and Anjum, 2023)
In this way, the combined metabolism of glucose and oxygen allows cells to effectively produce energy to fuel activities like active transport, biosynthesis, and movement. Cells switch to anaerobic metabolism (fermentation) in the absence of enough oxygen, which results in much lower ATP production and the formation of by-products like lactate.
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Observing and recording blood sugar levels is an essential aspect of effectively operating Type 2 Diabetes Mellitus (T2DM). Individuals can understand how their dietary choices, physical activity, medications, and other variables influence glucose variations with the help of keeping a well-maintained record of blood glucose.. This information promotes increased self-awareness and allows for more prompt self-care actions (such as modifying carbohydrate consumption, enhancing physical activity when readings are elevated, or consulting healthcare professionals when patterns are identified).
Research indicates that self-monitoring of blood glucose (SMBG) can result in slight yet significant enhancements in glycaemic control among individuals with T2DM. For instance, a meta-analysis encompassing 15 randomized trials with 3,383 non-insulin-treated participants revealed that SMBG led to a mean reduction in HbA1c of –0.33 % (95 % CI –0.45 to –0.22) compared to standard care. (Zhu, Zhu and Leung, 2016). Additionally, another meta-analysis demonstrated that SMBG in non-insulin-treated T2DM patients was linked to a modest decrease in HbA1c (mean difference –0.25 %, 95% CI –0.36 to –0.15) across seven trials. (McIntosh et al., 2020)
In addition to glycaemic levels, monitoring enables both individuals and healthcare professionals to identify trends of hyperglycaemia (elevated blood sugar) or hypoglycaemia (reduced blood sugar) and react more promptly.
Practically, this could mean altering medication dosages, changing lifestyle habits, or arranging for an earlier consultation with the healthcare team.
When such information is utilized in a "structured" manner—meaning there is direction on how to interpret and respond to the readings—the advantages are enhanced.
A systematic review indicated that observing a record of blood glucose (SMBG) led to a decrease in HbA1c levels only when clinicians employed the data to modify treatment; unstructured monitoring (lacking feedback or action) yielded no notable benefits. (Chircop, Sheffield and Kotera, 2021)
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In the UK context, where a large proportion of the data and clinical practice resides, lifestyle change marks the main component of managing Type 2 diabetes (T2DM). rooted in national guidelines and the activities of NHS England. The NHS recommends that significant changes in diet, physical activity, and weight control can Help individuals with T2DM by helping them manage their blood sugar levels, lessen their reliance on drugs, lower their cardiovascular risk, and perhaps even achieve remission. (2025, NHS website)
Dietary modification is emphasized as one of the essential lifestyle strategies in the NHS website's "Treatment for type 2 diabetes" guidance: "try to eat a. " A nutritious diet consisting of fruits, vegetables, whole grains, and pulses like chickpeas and lentils" and to strive for "at least 2. 5 hours of walking or other forms of exercise" are two examples of healthy eating. engaging in a different activity that causes you to be out of breath once a week (NHS website, 2025). Furthermore, the NHS program "Healthier You NHS Diabetes Prevention Programme" in England, in 2025, a nine-month evidence-based lifestyle adjustment curriculum (diet, weight, activity) was proven to lower the risk of T2DM in high-risk people by 37%.
Another top priority is weight management. The NHS advises people with pre-diabetes or early T2DM to concentrate on losing even small amounts of weight and lowering their waist circumference. and embracing healthier eating and exercise practices. (University Hospitals Sussex NHS Foundation Trust, 2023). The national "NHS Type 2 Diabetes Path to Remission Programme" is another example. (England, 2025) demonstrates that a large weight loss (average of around 16 kg) is linked to remission of T2DM in about 32% of subjects.
These UK-specific, NHS-endorsed recommendations are consistent with the larger body of evidence from around the world. Meta-analyses have revealed that lifestyle changes (diet and exercise) lower the incidence of Compared to routine treatment, T2DM has a risk ratio of about 0. 53 (95% CI 0. 41–0.67) (Uusitupa et al. , 2020). In people with T2DM, lifestyle changes such as diet, exercise, According to Huang et al. (2016), this behaviour lowers HbA1c and enhances cardiovascular risk factors.
This translates into useful UK-centric advice:
• A shift in diet: Prioritize higher consumption of fibrous food fresh fruits and green vegetables with pulses and whole grains while cutting back on sugar-sweetened drinks, processed carbohydrates, and saturated fats. This is expressly advised by the NHS. (Scot. nhs.uk, 2025)
• Physical activity goal: As per NHS guidelines, weekly engage in three hours of less to high level of energetic exercise (such as walking) along with strengthening exercises. These lower insulin levels. fight resistance and encourage weight reduction. (NHS website, 2025)
• Weight reduction objective: Strive for a 5–10% decrease in body weight to see real metabolic changes; greater weight loss (10–15 kg) may allow remission in eligible individuals under the NHS Path to Remission program. (England, 2025)
• Structured programs and behavioural assistance: To maintain change, make use of NHS-provided or affiliated programs (such as the Healthy Living online service) that offer counselling, self-monitoring, and frequent assessments. (England, 2025)
[bookmark: _Toc213016662]Conclusion:
Diabetes mellitus is a disease characterised by sustained hyperglycaemia brought about by a deficiency in insulin synthesis, activity, or both. The two primary categories are Type 1 diabetes mellitus (T1DM), which results from the autoimmune attacking pancreatic β-cells and consequent dearth of insulin, and Type 2 diabetes. mellitus (T2DM), which is marked by dearth of insulin and increasing β-cell malfunction. About 90% of diabetes cases in the UK are T2DM, which affects around 7% of the population, and there are one million persons who are unaware of their illness. With nearly 10% of its budget going toward it, the NHS is significantly burdened by the increasing prevalence.

Both changeable and non-changeable factors contribute to the risk of T2DM. These include age, ethnicity (notably South Asian, Black African, and African-Caribbean backgrounds), family history, and socioeconomic disadvantage. rise in susceptibility. The epidemic is driven by modifiable factors, such as obesity, physical inactivity, and unhealthy diets heavy in sugar and saturated fats, which are supported by the "obesogenic environment" in the United Kingdom.

With organs such as the liver, muscles, and adipose tissue keeping blood glucose levels between 4 and 6 mmol/L, glucose regulation is dependent upon a balance between insulin and glucagon. Chronic dysglycaemia is caused by dysfunction in this system. The process of glucose oxidation, which involves glycolysis, the TCA cycle, and oxidative phosphorylation, generates ATP efficiently under aerobic conditions.

Blood glucose monitoring and lifestyle modifications are essential for the successful management of T2DM. When healthcare practitioners make changes to therapy as a result of structured self-monitoring, glycaemic control is improved, particularly. Regular physical activity (at least 150 minutes per week) and dietary changes are emphasized in NHS guidelines. Weight loss (5–10%) is one of the main strategies, and programs like the NHS Diabetes Prevention and Remission initiative show that long-term lifestyle adjustments can lower the risk of type 2 diabetes. and, in some cases, attain remission.
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[bookmark: _Hlk189139413]CASE STUDY 1
You are a practice nurse working in a local GP surgery. An increasing number of your patients have been diagnosed with diabetes, and it is clear from the clinics that they attend with you that many of them would benefit from having an increased understanding of their condition and lifestyle activities which impact on their health as this would enable them to engage more effectively with their care plans to manage their blood sugar levels safely and effectively. 
You decide to gather information that could be used to help patients understand their situation. Include information about why it is important for patients to record and track their blood sugar levels over time and also how addressing lifestyle factors, such as smoking, diet and exercise can help them to manage their condition. 
Write a report that includes the below information:

1. Introduction (describing what diabetes is and what the risk factors are).
1. Explain how blood sugar levels are maintained at a safe and effective level for the body’s needs.
1. Show how oxygen and glucose are used to produce energy through cell metabolism. 
1. Briefly examine how recording and tracking blood sugar levels helps individuals with Type 2 diabetes to safely manage their condition.  
1. Include evidence-based recommendations on how lifestyle changes could help improve their condition.
1. Conclusion. 
1. Reference list.
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