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Introduction
Working as a practice nurse in the GP surgery, it came to notice a rising number of patients diagnosed with diabetes.  Routine appointment shows many individuals have limited understanding of diabetes is, how it affects the body, or what steps to take to maintain their wellbeing. Therefore, clear and accurate information has to be provided to support patients in understanding their health, the report will describe the nature of diabetes and the factors that can influence its development, how blood sugar levels are controlled, and offers guidance on daily living including diet and physical activity to manage the condition effectively.
[image: ]Diabetes is a chronic, lifelong metabolic disorder define by persistently, high blood glucose. It occurs when in the body produces insufficient insulin or cannot use it effectively, due to impaired insulin production, action of both. When carbohydrates are digested, glucose enters bloodstream, without enough working insulin, glucose cannot enter cells to be used for energy. (Bessesen, 2023).
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Type 1 diabetes it is an autoimmune condition in which the body is unable produce insulin. It has a multifactorial genetic component and cannot current be prevented. Symptoms typically develop during childhood and adolescent. Approximately 5 - 10% of cases require long-life insulin therapy to manage the condition, while there is not cure, it can be controlled through regular blood glucose monitoring, dietary management, and daily insulin administration. (NHS, 2024).
Type 2 diabetes develops when insulin resistant occurred, cells fail to respond appropriately to insulin and there is progressive beta – cells dysfunction, whereby the pancreas becomes unable to produce sufficient insulin to overcome this resistant. Certain Ethnic group, older adults and individuals who are overweight or obese face a higher risk of developing the condition. In many case, Type 2 diabetes can be prevented or delay through lifestyle modification or appropriate interventions. (NHS, 2023).    
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Risk associated with Type 2 Diabetes the development of Type 2 diabetes is influenced by a mixture of non- modifiable biological factors and lifestyle-related modifiable factors, both of which determine an individual’s chance of developing the condition.
Non- modifiable risk cannot be change. Risk rises from age 40 onwards, though obesity leads to cases being diagnosed at younger ages. Regarding ethnicity, people of South Asian, African Caribbean, Black African and Middle Eastern descent are at higher risk, often developing diabetes at younger ages and at lower weights. Family history and Genetic are also key, as is having first degree relative with the blood pressure and cholesterol indicate a strong hereditary component and increases personal risk.   
Modifiable risk are the main drives of rising in Type 2 diabetes evaluate. Surplus abdominal weight is the strongest preventable risk. Unhealthy diets in high refined sugars, saturates fats and processed food raised blood glucose, cause weight gain, increased insulin resistance. Furthermore, excessive alcohol, smoking and inactivity also worse metabolism and insulin sensibility. Moreover, all these factors can be adjusted, helping to prevent or delay diabetes onset. (Centres for Disease Control and Prevention,2024).                                                
The Importance Education in General Practice against rising prevalence of type 2 diabetes, structured education delivered in GP is critical to support effective self- management. As outlined in the case study, it enables patients to understand their condition, adhere to treatment, and implement sustainable lifestyle changes, enhance glycaemic control and reducing complication such as cardiovascular disease and nephropathy. Tailor education also addresses individual barriers and culture needs, fosters shared decision – making, and promotes timely help- seeking, thereby reducing reliance on secondary care.  (Azhar, 2024).
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Blood Sugar Regulation
The body maintains blood glucose stable (4.0 - 5.5 mmol/L when fasting, < 7.8 mmol/L 2 hours after eating) via negative feedback, involving the pancreas, liver, muscles and fat tissues, plus two key hormones: insulin and glucagon. When glucose rises after eating, pancreatic beta cells discharge insulin, which lets cells use glucose for energy and directs the liver, muscles to store excess as glycogen, dropping levels back to normal. When glucose drops (fasting/ exercise), glucagon is released to activate the liver to turn stored glycogen into glucose, restoring balance. This regulation support healthy body function. (Villines,2023).
Homeostasis described the body self- regulating process that maintains a stable internal environment, even when the external conditions or activity change, important for cells, tissues and organs to work correctly. Normal fasting blood glucose is usually 4.0 - 6.0 mmol/L, levels rise temporarily after meals but return to baseline within 2 – 3 hours.  maintaining glucose within this range is critical as it is the main source of energy for all cells, particularly the brain which cannot store its own fuel. (Cleveland Clinic, 2025).
Hyperglycaemia occurs when glucose levels become persistent elevated. Over time, excess glucose damage blood vessels, nerves, eyes, kidneys and cardiovascular system, immediate effects including fatigue, excessive thirst, frequent urination and blurred vision. (National Health Service, 2022).
                                                                
Hypoglycaemia develops when blood glucose levels fall too low. This deprived cells especially the brain of essential energy, causing symptoms such as confusion, loss of consciousness, shakiness sweating, seizures and in severe cases, death.
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When blood glucose rises after eating:   Blood glucose levels increase as digested carbohydrates break down into glucose and enter the bloodstream. Beta cells in the pancreas detect this rise in concentration. In response, the pancreas releases the hormone insulin into the circulation. Insulin signals muscles and fat cells to move GLUT4 glucose transporter proteins to their outer surface, these transports act as channel that allow glucose to move efficiently from the bloodstream into cells where it is used for energy. Any glucose not needed immediate is absorb by the liver and muscles cells and stored as glycogen for later use. Once these processes occur, blood glucose levels return to normal homeostasis. 
When blood glucose falls, such as during exercise of fasting, level drop as glucose is used for the energy or not replenished from food. Alpha cells located in the pancreatic islets detect this drop in glucose concentration, and in response, release the hormone glucagon into bloodstream. Glucagon acts the Glucagon acts primarily on the liver, stimulate it to break down stored glycogen into glucose, which is then release into the circulation. This raises blood glucose levels, returning them to their normal health range.
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Insulin resistance occurs when the body cells do not respond accordingly to insulin, as result, glucose cannot move effectively from the bloodstream into cells to be used for energy or store as fat, causing blood glucose levels remain regularly high even after meals. since glucose builds up in the blood instead of entering body tissues, the pancreas works harder to produces excess insulin than normal to counteract this resistant. over time, however, the extra demand overworks and eventually exhausts the beta cells, so they can no longer release enough insulin to compensate. This explains why patients such as the one in the case study find it difficult to maintain controlled blood sugar levels; understanding how this process works while is essential to help them manage their condition more effectively. (Fernandes, 2025).
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Oxygen and Glucose in Cellular Metabolism 
Overall Chemical Equation 
C₆H₁₂O₆ + 6O₂ → 6CO₂ + 6H₂O + Energy (ATP)
Glucose + Oxygen → Carbon dioxide + water+ Energy (ATP)
[image: ]
Aerobic respiration is the main energy pathway used by human cells most of time. It is a complex multi - stage process that requires oxygen to fully break down glucose, releasing large amount of energy in the form of ATP, together with carbon dioxide and water as waste by- products. (Helmenstine, 2023).
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ATP or Adenosine Triphosphate ATP carries and delivers usable energy to all cells. Made throughout cellular respiration, it powers key activities including muscles contraction, nerve signalling and cell repair. Without ATP cells cannot function or survive. While glucose stores energy, ATP is the only form used directly for life processes. It drives every important bodily function: movement, brain activity, digestion, circulation, nutrient transport and tissue maintenance. No ATP means cells lose energy instantly, and all body systems cease working.
Aerobic respiration stages, three main stages. The first stage, Glycolysis takes place in the cell’s cytoplasm, where one glucose molecule is broken down into two molecules of pyruvate. This stage produces a net gain of 2 ATP, along with the carrier molecule NADH. Second stage is the Krebs cycle, which occurring within the mitochondrial matrix. Each pyruvate is first transformed into acetyl – CoA, which go in the cycle to yield 2 ATP, as well as more NADH, FADH and carbon dioxide as a waste product. The final stage, Oxidative phosphorylation, take place on the inner mitochondria membrane. NADH and FADH secrete electrons that drive ATP production, oxygen acts as the final electron acceptor, and water is formed as a by- product. In total aerobic respiration produces around 30-32 ATP per glucose molecule. (Monash University, 2025)
[bookmark: _Int_rQjoUjiP]Anaerobic respiratory normally, cells use aerobic respiration to break down glucose with oxygen and produce ATP. Without oxygen, cells switch to anaerobic respiration, converting glucose to lactic acid, to generate energy, which is inefficient and causes acidosis as lactic acid accumulates and lowers blood pH. In uncontrolled diabetes, vascular damage reduces oxygen supply, and insulin insufficiency impairs glucose use, forcing greater reliance dependency on anaerobic respiration, raising lactic acid levels and acidosis risk- especially in diabetic ketoacidosis (DKA), where low insulin drives fat breakdown and ketone production that further worsens acidosis and organs harm. Persistent acidosis leads to nerve damage, poor wound healing and impaired circulation, but good glucose control reduces these risk and metabolic stress. (Biology Online, 2021).
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Recording and Tracking Blood Sugar Levels
[image: ]
(CDC, 2024b)
This method uses a finger – prick blood sample on a test strip inserted into a portable glucometer, which detects glucose chemically and displays an immediate mmol/L reading. It provides real- time results showing how levels change with food, activity, or medication, empowering patients to adjust self – care daily care and clinicians to assess glycaemic control and daily patterns.
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Glycated Haemoglobin (HbA1c)
[image: ](Cleveland Clinic, 2022)
This laboratory test measures glucose bound to haemoglobin within red blood cells, which circulate in the body for approximate 8 - 12 weeks. It calculates the average blood glucose concentration over the preceding 2- 3 months. Providing a reliable assessment of long – term glycaemic control. It confirms whether agreed treatment targets are being achieved and enables clinicians evaluate the risk of developing diabetes - related complications.
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Consistent blood glucose tracking is vital for diabetes patients attending local GP surgery. it enables early detection of hypoglycaemia, preventing dangerous symptoms or falls. Recorded results help the GPs or practice nurses adjust treatment accurately, ensuring care is safe and personalised. It also reveals patterns between glucose levels, diet and physical activity, so guidance can be tailored to each patient’s daily routine. Most importantly, it empowers patients diagnosed at the surgery to understand their condition and take part in managing their health within primary care.
 Evidence-Based Lifestyle Recommendations   
A healthy diet is main to manage type 2 diabetes. Selecting low- glycaemic foods such as whole grains, pulses and non-starchy vegetables slows glucose absorption, prevents blood sugar spikes and lowers HbA1c levels. Limitation refined carbohydrates and added sugars is important, as these worsen insulin resistance. the Mediterranean diet rich in fish fruit, vegetable, nuts and olive oil- improves insulin sensitivity and reduces cardiovascular risk. Portion control, specifically or carbohydrate – dense foods, further supports stable blood glucose. These strategies align with national guidelines, supporting patients diagnosed at GP surgery to manage their condition safely, reduce long- term complications, and improve their overall health and quality of life. (Gong and Lai, 2025).
Physical activity is fundamental to type 2 diabetes management, enhancing glycaemic control and long-term health. Improving insulin sensibility, helping reduces resistance, and lower lowers HbA1c by 0.5 - 0.7 % comparable to some oral medications. National guidance recommends150 minutes of moderate aerobic physical activity weekly, plus resistance training to optimise glucose uptake in muscle. Combining both yields the best results and should be integrated into GP care plans. Regular physical activity also supports weight management lowers cardiovascular risk, and improves medications work efficacy (NHS,2024).
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Smoking on diabetes and blood glucose control, smoking increases insulin resistance, damages insulin- producing pancreatic cells, and raises blood glucose levels. It aggravates diabetes control, often requiring higher medication doses, and significantly increases risk of cardiovascular disease, neuropathy and retinopathy. As practice nurse should use evidence – based approach, combine pharmacotherapy such as nicotine replacement therapy, varenicline or bupropion these help to reduce cravings and withdrawal. With behavioural support; one to one session using cognitive behavioural therapy (CBT) help identify trigger, builds coping strategies and set realistic goal. Regular follow up and encouragement further improve the chance of successful cessation, leading to better diabetes management and quality of life. (Diabetes.co.uk, 2019b).
Evidence –Based lifestyle
Key physiological points covered explain how blood glucose levels are regulated by insulin and glucagon from the pancreas, which work together to maintain stable levels. It also outlines how cells generate energy from glucose via aerobic respiration, producing ATP, and how insulin resistance blocks glucose entry into cells, leading to raised blood glucose levels.
Regular blood glucose monitoring allows early detection of changes and better control, while lifestyle adjustments such as balanced eating, physical activity and stopping smoking improve insulin sensibility and metabolic function. For the patients attending the GP surgery, these measures lower the risks of complications including nerve damage, cardiovascular disease and poor circulation, supporting long - term health and well- being.
Managing type 2 diabetes, overall, type 2 is most effectively managed by combining understanding, consistent monitoring, and sustainable daily habits. It relies not only on medication but also on changes that support the body’s natural processes, helping to maintain health, energy level, and quality of life.
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