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Diabetes mellitus is a long-term metabolic disorder whereby blood sugar is continuously elevated due to lack of enough insulin production by the pancreas, inability of the body to utilise insulin and or a combination of the two (World Health Organization, 2024). Pancreatic beta cells produce insulin which assists in regulation of glucose uptake and use. Autoimmune destruction of beta cells in type 1 diabetes, resulting in insulin deficiency, and insulin resistance coupled with progressive beta-cell dysfunction in type 2 diabetes are the key differences in diabetes types. 
	Since type 2 diabetes is progressive, it is crucial in primary care to discover risk factors. Risks that cannot be avoided are: advanced age, a family history and a South Asian, Chinese, African-Caribbean or Black African family history. Modifiable variables are overweight or obesity that is most especially central adiposity, lack of exercise, bad eating habits and smoking (Ismail et al., 2021). Past gestational diabetes and hypertension are risk factors. By being aware of these factors, practice nurses are able to select more at risk patients and offer specific prevention and lifestyle management.

[bookmark: _Toc241916557]How Blood Sugar Levels Are Maintained at a Safe and Effective Level 
The level of blood glucose should be closely monitored since glucose is the source of energy to the cells, especially, the brain and muscles at work (Jia, 2021). As a rule, in a healthy person, this balance is determined primarily by the antagonistic activities of insulin and glucagon, hormones secreted by the pancreas. The digestion of a carbohydrate rich meal elevates glucose in bloodstream. The pancreatic beta cells respond by releasing insulin. Insulin helps glucose transport into cells to provide energy and also stores extra glucose to avoid an overabundance of glucose after a meal (Rahman et al., 2021). 
	The glucagon comes into play when the blood glucose level drops, e.g. between meals or during exercise. It provokes the liver to decompose the stored glycogen and set free glucose into the bloodstream (Capozzi et al., 2022). It also stimulates generation of glucose by gluconeogenesis. This feedback system supplies glucose in times of fasting and exercise and defends against perilously low concentrations. 
	In the case study, this normal control is disturbed among the patients in GP diabetes clinics. The replacement of insulin is necessary in type 1 diabetes as the body is not able to produce insulin enough. The production of insulin in type 2 diabetes can be insufficient or the tissues in the body can become less responsive to insulin by insulin resistance. As a result glucose does not get consumed by the cells but is left in the blood system. 
	Safe levels are thus maintained by a combination of an individual care plan of treatment, glucose-lowering, lifestyle management, and relevant monitoring. According to NICE, an adult with type 2 diabetes that is controlled by healthy living and an initial medication regime that is not linked to hypoglycaemia should be expected to have an HbA1c 48 mmol/mol (6.5%); whereas in the case of medication that results in a risk of hypoglycaemia, the target is 53 mmol/mol (7.0%). Goals must however be negotiated on an individual basis (National Institute for Health and Care Excellence, 2025). HbA1c is normally to be measured after every 3- 6 months until stable and every 6 months stable. 
	In patients with insulin therapy or otherwise recommended to self-monitor glucose numbers, documentation of glucose levels provide information about a patient’s patterns in relation to meals, medication and exercise and enable adjustments in treatment safely (National Institute for Health and Care Excellence, 2022). NICE does not suggest routine self-monitoring of every individual with type 2 diabetes using finger prick, its application is based on issues like insulin treatment or the risk of hypoglycaemia. Exercise and proper diet are the additional measures of treatment since food influences the amount of glucose to be taken into the bloodstream and exercise influences the utilisation of glucose as an energy source (Reusch, 2022). In this way the practice nurse will be able to employ recorded trends together with HbA1c to make every patient realise the interplay of daily behaviour and treatment to ensure effective glucose management. 
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Being a practice nurse who helps people with diabetes, it is necessary to clarify that the level of blood glucose regulation is interrelated with the production of energy in the cell. Chemical energy is found in glucose, but has to be transformed into adenosine triphosphate (ATP), which is required to drive such processes as muscle contraction, active transport and biosynthesis of the membrane (Ramroop Singh, 2023). Good example will thus not only be a matter of the amount of glucose available in the blood, but also the uptake and metabolism of the same in tissues.
	The initial step, glycolysis, takes place in the cytosol and does not necessarily need oxygen. Each six carbon molecule of glucose undergoes ten reactions that are regulated by enzymes, and this yields two molecules of three carbon pyruvate, two NADH and a net two ATP. Four were then formed and two were first depleted (Ramroop Singh, 2023). 
	Under normal conditions of oxygen availability and mitochondrial activity, pyruvate goes into mitochondria and is transformed to acetyl-CoA. The acetyl-CoA is fed into the citric acid cycle whereby its carbon is eventually oxidised to form carbon dioxide. Notably, the reduced electron carriers NADH and FADH 2 obtain much of the emitted energy, instead of it being released directly into heat (eCampusOntario, 2021). 
	These transporters bring over high energy electrons to the electron transport chain in the inner mitochondrial membrane. The movement of hydrogen ions across the membrane by means of electron transfer via respiratory complexes forms an electrochemical proton gradient (Nolfi-Donegan et al., 2021). This gradient is then used by ATP synthase to phosphorylate ADP to ATP. Here, oxygen plays a critically important metabolic role: oxygen serves as the ultimate electron acceptor, and accepts electrons and reacts with hydrogen ions to produce water. Oxidative phosphorylation is unable to persist in the absence of oxygen. Recent biochemical calculations suggest that full aerobic oxidation of a single molecule of glucose results in about 30 ATP as opposed to two ATP directly generated in the glycolysis process (eCampusOntario, 2021). 
	This is of specific clinical interest when it comes to patient education of diabetics. Deficiency of insulin in type 1 diabetes or insulin resistance in type 2 diabetes disturbs the glucose uptake and consumption in insulin receptive tissues (Merz and Thurmond, 2021). So a high level of circulating glucose does not necessarily indicate that the glucose is being utilised effectively to metabolise the cells. Assisting patients with proper glucose homeostasis with their prescription, diet, exercise and monitoring helps more effectively use the substrate and decreases the prolonged hyperglycaemia and its complications.
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Being a practice nurse, I am able to record and discuss such data with patients and this way, I can obtain information that is clinically valuable, which cannot be obtained with only a single reading. The levels of glucose vary depending on food, exercise, drugs, disease and other variables. A systematic record thus assists in detecting similar trends of hyperglycaemia or hypoglycaemia and hence assisting patients and the healthcare team to assess whether the management plan agreed upon is functioning or not. According to Diabetes UK, monitoring can aid individuals in realising when glucose levels are rising or falling and when they might consider medication, food or activity (knowdiabetes.org.uk, n.d.). 
	Nonetheless, the idea of monitoring should be personalised as opposed to being prescribed to all individuals with type 2 diabetes. The updated NICE guidance (February 2026) recommends against routinely offering capillary self-monitoring, unless the person is insulin-dependent, is exposed to hypoglycaemia, or is taking an oral medication that may induce hypoglycaemia during driving or operating machinery, or pregnant or planning pregnancy (National Institute for Health and Care Excellence, 2022). Corticosteroid treatment initiation or possible hypoglycaemia confirmation may be considered as short-term monitoring. This differentiation is significant in primary care since unwarranted testing is inconveniencing and expensive without a proven positive impact on management. 
	In clinically required situations, patients may log the glucose level with timing of meals, amount of carbohydrates consumed, medication, exercise and symptoms (Leeds Teaching Hospitals National Health Service Trust, 2025). Patterns may be discussed during appointments. In practice, a consistent rise in readings following specific meals can be used to review the diet, whereas a drop in glucose following exercise might be used to review treatment in an individual on insulin or some other glucose-lowering medicine that is linked to hypoglycaemia. Record diabetes UK recommends recording the effects of glucose during physical activity and giving the records to the diabetes nurse or doctor specifically. 
	Tracking of HbA1c should also be done over a longer period, in addition to taking daily readings. NICE suggests that HbA1c be measured at least 3-6 intervals until the levels are stable and at least every 6 months once HbA1c and glucose-lowering therapy is stable (National Institute for Health and Care Excellence, 2022). The patient should agree with individual targets as opposed to the rigidity of those targets. 
	Thus, when conducting diabetes reviews, the nurses cannot just gather the data but should focus on making sure that the patients will be able to make interpretation and take appropriate and safe action based on the results. NICE suggests that people who monitor themselves need to have at least a yearly formal evaluation of self-monitoring, including testing method, frequency, interpretation, correct response, equipment and quality of life effects. 
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Lifestyle advice, as a practice nurse, must be tailored and connected to the glucose outcome of each patient, drugs, weight and cardiovascular risk, and not just to tell a patient to eat better and exercise. In their 2026 guidance NICE explicitly covers healthy living, physical activity, weight loss and smoking cessation as part of onward management of type 2 diabetes. 
	In patients with overweight or obesity, deliberate weight loss is of priority since it will enhance glycaemic control and in certain individuals it will remit type 2 diabetes. According to Diabetes UK, the chances of remission increase when individuals who are overweight or obese become safe by losing approximately 15 kg of weight after a diagnosis but even then remission is not assured and weight gain may revert to hyperglycaemia (Diabetes UK, 2023). Hence, massive weight-loss programs must be professionally guided instead of being applied in the restrictive non-supervised diets.
	Eating habits should be altered in favor of sustainable eating habits, and not the removal of carbohydrates. Patients are advised to consume more wholegrains, vegetables, pulses and other foods rich in fibre and minimise on saturated fat and foods or beverages that contain a lot of added sugar. Notably, individual situations, likes and financial capability should be reflected in dietary regimens since it is compliance that keeps metabolic changes in check. 
	Exercise ought to be used in conjunction with diet. Exercise enhances the consumption of glucose and insulin sensitivity, assists in reducing HbA1c and preventing weight gain. Nevertheless, exercise has not been proven to result in remission. Patients under insulin or drugs that are related to hypoglycaemia need extra instruction since exercises may reduce glucose during and up to 24 hours following exercise (Frimley Health NHS Foundation Trust, n.d.). 
	Lastly, smoking cessation needs to be included in the agreed course of action since NICE explicitly states quitting smoking as an element of healthy living among adults with type 2 diabetes. The changes should be evaluated by a regular GP review to determine whether they are bringing about improvements in glucose control and are realistic and sustainable.
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	Both the biological processes of blood glucose regulation and the behaviour that can change those processes are important to effective management of diabetes. Generally, insulin and glucagon are known to regulate the availability of glucose with cellular respiration mobilising glucose and oxygen to produce ATP needed to support normal body functions. Type 2 diabetes affects this balance because insulin resistance and progressive dysfunction of beta-cells impairs it, and thus proper management is crucial. Monitoring and measuring blood glucose, when clinically needed, can determine patterns of response in relation to eating, medication, physical activity and hypoglycaemia, whereas the HbA1c is a valuable longer-term measure of glycaemic control. But the monitoring should not be a standard approach but should be tailored to each patient. It is also important lifestyle management. There is evidence to uphold proper weight loss, healthier eating habits, and routine activity and quit smoking as type 2 diabetes care components. In GP practice, a combination of these measures along with prescribed treatment, frequently reviewing clinical and patient education may support informed self-management, enhance glucose control and decrease the risk of long-term complications of diabetes.
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