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1. Introduction 
Persistent hyperglycaemia is a hallmark of a group of metabolic diseases known as diabetes mellitus. Although glucose is a vital fuel, it cannot be utilised correctly in the absence or ineffectiveness of insulin. An absolute insulin deficit is brought on by the autoimmune death of pancreatic beta cells in type 1 diabetes, necessitating lifelong insulin supplementation. This case study focuses on type 2 diabetes, which arises when body tissues gain resistance to insulin and pancreatic insulin output gradually declines. Untreated hyperglycaemia increases the risk of cardiovascular disease, stroke, renal disease, retinopathy, and foot issues by damaging blood vessels and nerves (NHS, 2025).
Risk is the result of the interaction of both modifiable and non-modifiable factors. Susceptibility is increased by age, family history, prior gestational diabetes, and certain ethnic origins. Type 2 diabetes can strike people of South Asian, Black African, and African-Caribbean descent earlier in life, and a first-degree family history significantly raises the risk (Diabetes UK, 2026a). Risk factors include being overweight or obese, especially central adiposity, being physically inactive, eating a diet high in energy, smoking, having high blood pressure, and having dyslipidaemia. Instead of assigning blame, these elements should guide supportive, culturally relevant evaluation.
The practice nurse plays a crucial instructional role in the general practitioner's office. Through structured education, patients can participate in shared decision-making, comprehend outcomes, medications, symptoms, and lifestyle options, and put an agreed-upon care plan into practice on a daily basis. Adults should be given organised education at diagnosis, according to NICE (2026a). Since knowledge by itself does not ensure long-term self-management, education must be tailored to health literacy, culture, preferences, comorbidities, and adaptability.
2. Blood Sugar Regulation
The internal environment is kept within bounds that are appropriate for cell function via homeostasis. Endocrine negative feedback continuously modifies the storage, absorption, and synthesis of blood glucose because it varies with food consumption, fasting, exercise, disease, and medications. A global "normal range" should not be mistaken with a specific treatment target because a fasting plasma glucose of 7.0 mmol/L or higher is within the diagnostic range for diabetes when properly established (Diabetes UK, 2026b). While severe hypoglycaemia can impair cognition, induce seizures, or result in unconsciousness, persistent hyperglycaemia encourages glycation, oxidative stress, and vascular damage.
Blood glucose levels rise following a meal that contains carbohydrates due to digestion and absorption. The pancreatic islets' beta cells sense the increase and release insulin. Insulin promotes signalling pathways by binding to receptors on target cells. This increases glucose entry by moving GLUT4 transporters to the cell membrane in skeletal muscle and adipose tissue. Additionally, insulin promotes the synthesis of fat and protein, inhibits the breakdown of hepatic glycogen and gluconeogenesis, and stimulates the production of glycogen in muscle and liver. By lowering circulating glucose to its prior level, these coordinated processes lessen the impetus for further insulin release (Hall and Hall, 2021).
Falling glucose causes pancreatic alpha cells to release glucagon and decreases insulin secretion during fasting or extended activity. Glucagon primarily affects the liver, where it stimulates gluconeogenesis and glycogenolysis from substrates such lactate, glycerol, and amino acids. After then, hepatic glucose reaches the bloodstream. While cortisol and growth hormone have slower counter-regulatory effects, adrenaline promotes quick glucose mobilisation during exercise or stress. Thus, glucagon and insulin work in opposition to each other to balance tissue needs with fuel availability.
The liver, muscle, and adipose tissue react to insulin less well in those with type 2 diabetes. At first, the pancreas makes up for this by making more insulin, but beta-cell activity may gradually deteriorate. Despite an existing high quantity, the liver continues to release glucose and muscle glucose absorption is decreased. This resistance is influenced by visceral fat, inflammation, genetics, inactivity, and ectopic lipid deposition. Excessive post-meal and fasting glucose is the outcome. As a result, management incorporates education, lifestyle modifications, and specially chosen medications; current NICE guidelines additionally prioritise cardiovascular and renal protection rather than only HbA1c (NICE, 2026a).
Depending on the severity and duration of the imbalance, different outcomes occur. While higher levels might result in thirst, frequent urination, fatigue, blurred vision, and recurrent infection due to osmotic water loss and compromised immune function, mild hyperglycaemia may be asymptomatic. Hypoglycaemia is typically associated with insulin or insulin-secretagogue treatment rather than untreated type 2 diabetes and manifests as sweating, shaking, hunger, palpitations, or disorientation. Therefore, education should assist each patient in identifying both states and adhering to a personalised response plan. This emphasises the need to take into account a numerical goal in addition to symptoms, medications, food, activities, and the clinical setting.
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Figure 1. Negative feedback regulation after a meal (author-created from Hall and Hall, 2021).
3. Oxygen and Glucose in Cellular Metabolism 
Adenosine triphosphate (ATP), the instantly useable energy currency for muscular contraction, active transport, biosynthesis, and neuronal activity, is produced by cellular respiration from glucose. The aerobic equation can be reduced as follows: C₄H₂₂O₂ + 6O₂ → 6CO₂ + 6H₂O + energy collected in ATP and heat. The respiratory and cardiovascular systems carry oxygen, and insulin helps insulin-sensitive cells absorb glucose.

The cytoplasm is where glycolysis takes place. A net two ATP and decreased NADH are produced when one six-carbon glucose molecule is divided into two three-carbon pyruvate molecules. Pyruvate enters mitochondria and is transformed into acetyl coenzyme A when oxygen is present. Carbon dioxide is released and high-energy electrons are transferred to NADH and FADH₂ by the Krebs (citric acid) cycle in the mitochondrial matrix. The inner mitochondrial membrane's electron transport chain is supplied by these carriers. Proton pumping is driven by electron mobility, and ATP is created when protons are returned through ATP synthase. At the end of the chain, oxygen takes up electrons to create water. This oxidative phosphorylation stage produces the majority of ATP; in human cells, the overall yield is typically estimated to be between 30 and 32 ATP per glucose (OpenStax, 2018).
Cells can renew NAD⁺ by converting pyruvate to lactate if oxygen delivery is insufficient. This allows glycolysis to proceed but only produces two ATP per glucose. Instead of being the primary cause of diabetic ketoacidosis, this is fermentation. Severe insulin insufficiency causes diabetic ketoacidosis, which produces acidic ketone bodies through accelerated fat breakdown. It is more common in type 1 diabetes, but it can also happen in type 2 diabetes, especially while taking specific medications or during a critical illness, and it needs to be treated very once. By separating these pathways, ketoacidosis is not implied to be caused by lactate from regular exercise.
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Figure 2. Principal stages of aerobic cellular respiration (author-created from OpenStax, 2018).
4. Recording and Tracking Blood Sugar Levels  
When data are analysed and connected to a predetermined course of action, monitoring is beneficial. HbA1c represents the average exposure over the last two to three months and assesses the amount of glucose bound to haemoglobin. Until control and treatment are stable, NICE (2026b) advises measuring it every three to six months, after which it should be done every six months. A target of 48 mmol/mol (6.5%) may be suitable for many persons treated without medications that produce hypoglycaemia; however, safety, frailty, comorbidity, and treatment load may warrant a different target.
Capillary self-monitoring yields a value at a predetermined time using a finger-prick meter. In addition to supporting insulin titration and confirming suspected hypoglycaemia, a dated record of the value, meals, activity, symptoms, and medications can highlight patterns like post-meal climbs or exercise-related decreases. For certain insulin-treated patients, continuous or sporadic glucose monitors provide trend data and alarms. NICE (2026b) cautions against routinely providing finger-prick monitoring to all adults with type 2 diabetes. When it comes to insulin use, hypoglycaemic episodes, pregnancy, certain driving risks, or short-term clinical indications, it is especially pertinent.
At least once a year, the nurse should assess the patient's comprehension, psychological burden, testing frequency, technique, and meter quality. Clear instructions on personal goals, when to repeat a reading, how to address hypoglycaemia, sick-day policies, and when to seek emergency assistance are all necessary. Tracking then shifts from being an inexplicable data collection tool to a safety and shared decision-making tool.

5. Evidence-Based Lifestyle Recommendations  
Together with medication, lifestyle care should be targeted, collaborative, and reviewed. The nurse should avoid using a one-size-fits-all strategy, set tiny, attainable goals, and employ motivational interviewing. Even with a little improvement in HbA1c, sustainable change can enhance insulin sensitivity, blood pressure, lipids, wellness, and cardiovascular risk.
nutrition. Individualised dietary recommendations that respect culture, beliefs, and quality of life are advised by NICE (2026c). A sensible diet limits sugar-sweetened beverages, refined carbs, processed meat, saturated fat, and large portions while emphasising vegetables, pulses, wholegrains, fruit, nuts, oily fish, and high-fibre, lower-glycaemic-index carbohydrates. Although the quantity, kind, and distribution of carbohydrates affect post-meal glucose, they are not forbidden. Rapid glucose surges can be decreased by substituting fibre-rich foods for refined ones, mixing carbohydrates with protein or unsaturated fat, and using regular quantities. An agreed-upon caloric deficit can reduce insulin resistance in cases of excess weight. The NHS Type 2 Diabetes Path to Remission Programme may be available to certain individuals with recent type 2 diabetes who are overweight or obese, however low-energy diets necessitate clinician evaluation and medication revision rather than unsupervised restriction (NHS England, 2024).
Physical activity. Adults should gradually reduce prolonged sitting and strive for 150–300 minutes of moderate-intensity aerobic activity per week, or 75–150 minutes of vigorous activity, plus muscle-strengthening activity on at least two days (WHO, 2020). While resistance exercise preserves muscle mass and glucose disposal capacity, brisk walking, cycling, or swimming enhances muscle glucose uptake during activity and therefore improves insulin sensitivity. After meals, an inactive individual could start with ten-minute walks and progressively increase. The nurse should evaluate fall risk, foot issues, and cardiovascular symptoms. Because activity might result in hypoglycaemia, patients on insulin or sulfonylureas require assistance on glucose tests, carbohydrate and medication adjustments.
Smoking. Smoking exacerbates the already high vascular risk of diabetes by causing endothelial damage, inflammation, and increased cardiovascular risk. Giving up smoking enhances circulation and significantly lowers the risk of heart disease and stroke in the future (NHS, 2026). In addition to assessing dependence and offering a referral to a nearby NHS stop-smoking service, the practice nurse should get consent before discussing smoking and making a clear, tailored suggestion to quit. Unsupported willpower is less effective than behavioural assistance in conjunction with a licensed aid, such as nicotine replacement therapy, varenicline, or cytisinicline when appropriate; medication selection necessitates an assessment of interactions and contraindications (NICE, 2025).
Blood pressure, HbA1c, lipids, renal function, feet, eyes, medication adherence, emotional well-being, and weight or waist measurements should all be part of the follow-up. Goals like substituting sugar-filled beverages, walking five days a week after dinner, and establishing a stop date should be recorded. Evaluating results without passing judgement promotes patient ownership and enables the plan to be modified.
Because they can interfere with habits, hunger, exercise, and medication adherence, sleep, alcohol, and stress should also be briefly assessed. When using glucose-lowering medications linked to hypoglycaemia, adults should be encouraged to maintain regular sleep, adhere to UK low-risk alcohol guidelines, and refrain from drinking on an empty stomach. Effective lifestyle management includes appropriate assistance or referral because psychological distress and diabetes burnout may decrease self-care. Importantly, weight should not be the only criterion used to evaluate improvement. Even when weight or HbA1c changes gradually, meaningful outcomes like increased fitness, quitting smoking, better eating habits, lower blood pressure, and a higher quality of life can maintain interest.


6. Conclusion
When insulin resistance and increasing beta-cell dysfunction impede normal glucose homeostasis, type 2 diabetes develops. While glucagon keeps blood glucose levels stable while fasting, insulin often encourages glucose absorption and storage following meals. Oxygen and glucose help cells produce mitochondrial ATP; when glucose stays in the bloodstream instead of being properly managed, it increases the risk of long-term vascular and neurological problems. 
Therefore, safe management calls for more than a single outcome. As long as patients are aware of what to do, clinically recommended home or continuous monitoring and individualised HbA1c reviews can detect patterns, hypoglycaemia, and medication requirements. Glycaemic and cardiovascular outcomes can be improved with a culturally appropriate diet, frequent aerobic and resistance exercise, weight management when appropriate, and supported smoking cessation. The practice nurse can assist patients in understanding their illness, taking part in decision-making, and incorporating the treatment plan into daily life through organised education and collaborative goal setting.
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