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Diabetes mellitus is a chronic metabolic disease, which is associated with chronic hyperglycaemia caused by impairments in insulin secretion, insulin action, or both (World Health Organization, 2023). The condition can be categorized into two broad ones. Type 1 diabetes is an autoimmune disease where the body kills some pancreatic beta cells and therefore fails to produce insulin (American Diabetes Association, 2022). Type 2 diabetes mellitus (T2DM) on the other hand is a disease which occurs mainly because of progressive insulin resistance, whereby the cells of the body will not respond effectively to insulin and will ultimately result in the exhaustion of the pancreatic beta cells. In this report, Type 2 diabetes is the specific risk factor that has been considered. The risk factors of T2DM can be classified as non- and modifiable. Examples of non-modifiable factors are age (especially aged above 45 years), ethnicity – people of South Asian and African-Caribbean descent are at the highest risk of diabetes - and family history, as well as genetic predisposition (Diabetes UK, 2023). Some of the modifiable risk factors are obesity, especially central adiposity, physical inactivity, improper dietary habits, excessing in free sugars and processed foods, smoking, and hypertension. In the present case, more than 4.9 million individuals in the UK are diagnosed with diabetes, with the vast majority of them having T2DM ( Diabetes UK, 2023). This report will discuss the regulation of blood glucose, cell metabolism of glucose to generate energy, the need to monitor the level of sugar in the blood and evidence-based lifestyle changes to assist in the effective management of T2DM. In Type 2 diabetes mellitus, there is a disruption in this system of fine regulation. The cells within the body become insulin resistant i.e. they do not respond appropriately to the insulin signals. At first, the pancreatic beta cells respond by secretion of increasingly larger amount of insulin. Yet, with time this compensatory ability becomes depleted leading to permanently high blood glucose levels and the typical hyperglycaemia of T2DM (Powers et al., 2018).
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Maintenance of Blood Sugar Level Under normal conditions of fasting, the human body keeps the blood glucose level in a strictly regulated range of about 4 7 mmol/L which is a part of physiological homeostasis (NHS, 2022). Such an exact control is needed because long-term hyperglycaemia and hypoglycaemia may lead to severe damage to the organs, especially to the kidneys, the eyes, the nerves, and the cardiovascular system. The Islets of Langerhans are specialised clusters of cells that the pancreas is at the centre of regulation in blood glucose. In these isles, there are two major types of cells which act in antagonism towards each other. Beta cells sense the increase of glucose level in the blood e.g. after a meal and react to this increase by releasing insulin in the blood. Insulin promotes the glucose intake into the liver, muscle, and fat cells. Within the liver, surplus glucose is changed into glycogen to be stored in the liver, by the process termed glycogenesis. In combination, all of these responses restore the amount of blood glucose in the circulation to its usual level, and such a process is typical of a negative feedback loop (Tortora and Derrickson, 2017). On the other hand, when the blood glucose is below the normal level, glucagon is released by the alpha cells in the Islets of Langerhans. The hormone triggers the liver, which acts as a vital store of glucose, to release glycogenolysis to break down the stored glycogen and create new glucose by using non-carbohydrates in a process called gluconeogenesis, thus replenishing blood glucose to safe levels (Tortora and Derrickson, 2017).
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The cellular level of energy production is a basis of all human physiological processes. Cellular respiration is a metabolic process due to which glucose and oxygen are changed into usable energy as adenosine triphosphate (ATP), the main energy currency of cells (Marieb and Hoehn,
2019). The most efficient way of energy production in cell is aerobic respiration, which takes place in three stages. Glycolysis occurs in the cell cytoplasm and involves the breakdown of one mole of glucose (C 6H 12 O 6) into two molecules of pyruvate producing a small net of ATP. The molecules of pyruvate are then transported into the mitochondria where the second process called Krebs cycle (or citric acid cycle) takes place in the mitochondrial matrix. In this case, further breakdown of pyruvate is performed releasing carbon dioxide (CO 2) as a by product and forming electron carriers needed in the last step. The third and most effective process is
oxidative phosphorylation by the electron transport chain, which takes place along the inner mitochondrial membrane, and generates most of the ATP, resulting in water as a byproduct (Marieb and Hoehn, 2019). The general formula of the aerobic respiration is summarised as: C₆H₁₂O₆ + 6O₂ → 6CO₂ + 6H₂O + ATP
In case oxygen is not available, cells use anaerobic respiration which is a much less efficient process since it only involves generation of a little ATP and leads to the buildup of lactic acid. Type 2 diabetes mellitus occurs due to insulin resistance that makes the uptake of glucose into the cells inefficient, i.e. aerobic respiration is unable to take place efficiently. This energy shortage in cells is clinically presented in the form of chronic fatigue and a general metabolic failure that has a significant effect on the quality of life of patients (Gray and Threlkeld, 2019).
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Regular monitoring and recording of blood glucose levels is essential to the successful treatment of Type 2 diabetes mellitus. Self-monitoring of blood glucose (SMBG) allows patients to proactively measure their glycaemic control in two major ways. The typical finger-prick testing involves taking a small amount of blood to check the present level of glucose levels, and the more progressive continuous glucose monitors (CGMs) show the real-time level of glucose during the day and night with the help of a small sensor placed under the skin, which gives a more detailed overview of glucose changes (NICE, 2022). Besides regular check-ups, HbA1c analysis is an important diagnostic and management instrument. The test is a blood test that indicates the proportion of haemoglobin molecules that are attached to glucose molecules, and it indicates average blood glucose levels of the last two- three months. As per the NICE guideline NG28, the average HbA1c of most people with T2DM should be below 48 mmol/mol, and values above this point suggest that a person does not have the optimal glycaemic control, which leads to the development of long-term complications (NICE, 2022). Routine monitoring of blood glucose has various clinical significance. It allows identifying the life-threatening hypoglycaemic episodes (below 4 mmol/L) and prolonged hyperglycaemia that would otherwise be life threatening. Additionally, monitoring can assist patients in realizing how direct effects of choice of diet and physical activity, medication taking, and psychological stress influence their glucose levels, thus promoting informed self-management (Diabetes UK, 2023). In terms of nursing, glucose data recorded helps healthcare professionals to make evidence- based changes to the specific care plan, facilitates shared decision-making, and eventually enables patients to be more personally responsible about their condition.
[bookmark: _Toc226401873]Evidence-Based Lifestyle Recommendations
Lifestyle modification is one of the strongest and evidence based strategies of managing and possibly reversing Type 2 diabetes mellitus. Diet, exercise, smoking, alcohol, and weight management are key issues that as a practice nurse, I need to give clear and evidence-based guidance to my patients to help them attain the best glycaemic control.
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Change in diet is well known as one of the pillars of T2DM management. Evidence strongly supports the recommendation to adopt low glycaemic index (GI) diet, i.e., higher wholegrains and legumes, non-starchy vegetables, as slow carbohydrates reduce post-meal glucose bursts and help maintain glycaemic control (NHS, 2022). The patients are encouraged to drastically limit the amount of free sugars, ultra-processed food, and saturated fat, as recommended in the NHS Eatwell Guide, which offers a feasible model of maintaining a balance in nutrition (Public Health England, 2016). There was strong evidence that a careful low-calorie dietary intervention resulted in T2DM remission in almost half of the participants after one year, which underscores the revolutionizing capabilities of dietary modification (Taylor et al., 2018). Moreover, it is continually demonstrated that even 510 percent of body weight loss yields clinically significant changes in insulin sensitivity, HbA1c levels, and cardiovascular risk factors, thus dietary intervention remains one of the key-recommendations in the management of T2DM.
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Exercise is an evidence-based intervention that has been found to be effective in enhancing glycaemic control in T2DM. The current NHS and World Health Organization guidelines to the minimum of 150 minutes of moderate-intensity aerobic activity per week, including brisk walking, bicycling, or swimming (WHO, 2020). Of special importance is the physiological mechanism that underlies the given recommendation: muscle contraction promotes translocation of GLUT-4 glucose transporters to the cell surface, which helps glucose intake without the assistance of insulin. This process is particularly advantageous to insulin-resistant patients as it does not rely on the defective insulin signalling pathway. Besides aerobic exercise, resistance and strength exercise has also been reported to enhance additional insulin sensitivity and healthy body composition (American Diabetes Association, 2023). Both types of exercise should be promoted to the patients as part of their routine throughout the week and the increase in the level of activity should be maintained in a safe and sustainable way.
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A primary lifestyle change intervention that is important in patients with T2DM is smoking cessation. Nicotine accelerates the effect of cortisol and other stress hormones which in turn initiate hepatic glucose release, both of which directly exacerbate the state of glycaemic control. It has always been shown that smokers with T2DM possess greatly increased levels of HbA1c as compared to non-smokers, as well as a high probability of cardiovascular problems, nephropathy and peripheral vascular disease (Action on Smoking and Health, 2019). Patients must be highly motivated to consult NHS Stop Smoking Services which also provide a combination of behavioural and nicotine replacement therapy (NRT). NICE PH10 guideline suggests that all healthcare providers should systematically encourage patients to quit smoking and to refer them to specialist cessation support, which supports the nurse in the initiation of such discussions (NICE, 2018).

[bookmark: _Toc226401877]Alcohol
Drinking poses certain dangers to T2DM patients. Alcohol blocks the gluconeogenesis process in the liver, decreasing the ability of the liver to release glucose into the blood, a fact that can lead to potentially dangerous and harmful hypoglycaemic episodes especially in individuals using insulin or sulphonylureas (Diabetes UK, 2023). To limit hypoglycaemia the patients should be encouraged to follow the advice of the UK Chief Medical Officer that no more than 14 units of alcohol should be consumed per week and it should be taken over multiple days with the patient to never take alcohol on an empty stomach.

[bookmark: _Toc226401878]Weight Management
A key mediator of insulin resistance and a leading risk factor modifiable to promote development of T2DM is central and abdominal obesity. They are supposed to recommend weight management programmes to patients like the NHS Diabetes Prevention Programme that provides individualized diet and exercise. Both the BMI and the waist circumference should be monitored regularly because the latter is especially sensitive to reflecting visceral adiposity and metabolic risk (Public Health England, 2016).
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To sum up, Type 2 diabetes mellitus is a complicated long-term disease that is defined by impaired glucose homeostasis, which is mainly caused by the progressive insulin resistance and subsequent pancreatic beta cell exhaustion. The report has revealed that a well-controlled physiological range of blood glucose is normally maintained by the body, under the negative feedback system of hormones, which includes, insulin and glucagon released by the Islet of Langerhans in the pancreas. When such a system is impacted by the disease like T2DM, cellular respiration is altered because of poor intake of glucose leading to fatigue, metabolic impairment and permanent damage to the organs. Making efforts to self-monitor blood glucose and HbA1c levels is crucial to empowering the patients to gain control over their condition and make medical professionals adjust the care plans of each person in a timely and evidence-based manner. In addition, this report has also noted that evidence-based lifestyle changes especially dietary, regular exercise and smoking cessation have a significant and well-proven influence on glycaemic control and in some instances may result in total remission of T2DM. This is central to me as a practice nurse because the development of a supportive, educative relationship with the patients is a prerequisite. Nurses are essential in helping individuals with Type 2 diabetes to enhance the level of long-term outcomes and quality of life by providing them with the knowledge and means to participate in the development of their own care plans.
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