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Introduction:
Diabetes mellitus is a chronic metabolic disorder characterised by persistently high blood glucose levels as a result of defects in insulin action, or even both. It impairs one's body from properly regulating glucose and leads to hyperglycemia and a multitude of long-term complications involving the cardiovascular, renal, nervous, and visual systems. Diabetes comes in two major categories: type 1 and type 2. Type 1 diabetes is an autoimmune disease of the pancreas characterised by little or no production of insulin, while in type 2 diabetes, which is more common, insulin resistance is combined with a decline in insulin production over time. 
The prevalence of diabetes has significantly increased globally in the last few decades, primarily due to an increase in obesity, poor dietary habits, and sedentary lifestyles. In the United Kingdom, about 90% of the diagnosed cases of diabetes are classified as type 2, presenting a major public health challenge and a growing burden on the primary care services. The conditions impact not just the individuals but also their emotional well-being and quality of life, especially when self-management is poor or if complications arise. 
Predisposing factors for the development of type 2 diabetes include, but are not limited to, being overweight or obese, family history of the condition, advancing age, hypertension, high cholesterol, and specific ethnic groups. Other modifiable lifestyle factors that further increase susceptibility include physical inactivity, poor nutrition, excessive alcohol intake, and smoking. Hence, the early identification and management of these risk factors are crucial in preventing the incidence and progression of the disease. This report will discuss the physiological processes of glucose regulation, the rationale behind monitoring blood glucose levels, and evidence-based lifestyle adjustments that improve health outcomes in individuals with type 2 diabetes. 
Section 2:
Regulation of blood glucose levels is important because a narrow range of blood glucose maintains a constant energy supply to all the cells in the body without the damaging effects of too little or too much glucose. Essentially, this is done through homeostasis, the balancing act among the hormones involved, the liver, and the pancreas (Marieb & Hoehn, 2019). 
The pancreas contains clusters of endocrine cells called the islets of Langerhans. The two predominant cell types involved in the regulation of blood glucose are beta cells, which produce insulin, and alpha cells, which produce glucagon (Tortora and Derrikson, 2022). In response to high blood glucose levels following a meal, the beta cell detects the increase in blood glucose and insulin is released into the bloodstream. Insulin increases the transport of glucose into body cells, especially muscle and adipose tissue, where it can be used for energy production or stored as glycogen. At the same time, insulin stimulates glycogen synthesis in the liver while inhibiting glycogen breakdown to glucose, thereby reducing blood glucose levels (Hall and Hall, 2020). 
Conversely, when blood glucose levels drop between meals or during exercise, then glucagon is released from the alpha cells. Glucagon acts on the liver to convert stored glycogen into glucose through glycogenolysis and also manufactures new glucose from non-carbohydrate precursors through gluconeogenesis. These processes restore blood glucose levels to normal, ensuring a stable internal environment (Sherwood, 2016).
This negative feedback maintains a dynamic balance between insulin and glucagon, finely regulating the blood glucose levels within a normal range of about 4 to 7 mmol/L (NHS, 2023). In type 2 diabetes, this process is impaired, cells become resistant to the effects of insulin, there is a gradual decline in pancreatic beta-cell function, and glucose is then unable to enter the cells. Consequently, glucose remains in the blood, causing symptoms and complications such as neuropathy, nephropathy, and cardiovascular disease because of hyperglycemia (WHO, 2024). Therefore, the management of blood glucose levels will be important to prevent both acute symptoms and complications of long-term organ damage. 
Section 3:
The human body requires a constant flow of energy in order to execute fundamental processes, including locomotion, growth, and repair. In general, most of this energy supply comes from the breakdown of glucose, one type of glucose. Glucose is broken within the cells of the body through a process called cellular respiration, requiring oxygen. In its simplest explanation, both glucose and oxygen result in energy, carbon dioxide, and water (Marieb and Hoehn, 2019).
This process first passes through a stage known as glycolysis, which occurs in the cytoplasm of the cell. During this stage, glucose is broken down into smaller pieces, producing a small amount of energy (Hall and Hall, 2020). If oxygen is around, these smaller molecules proceed to the mitochondria, generally referred to as the ‘powerhouse’ of the cell. In the mitochondria, more reactions involving oxygen were produced to release a great deal more energy (Tortora and Derrikson, 2022).
This energy is stored in the form of ATP, which powers all cellular activities from muscle contraction to nerve signalling and tissue repair. In this process, oxygen plays a vital role; without it, only meager energy can be produced in the human body through anaerobic respiration, which also produces lactic acid and can cause tiredness and cramps (Sherwood, 2023). 
In type 2 diabetes, glucose cannot efficiently enter the cells due to the resistance of insulin therefore, less energy is produced, leading to fatigue and poor healing. Keeping within the range keeps the glucose utilised by the cells proficiently and thus helps the body work properly (NHS, 2023). 
Section 4:
Regular testing of blood sugar levels is one of the major components in managing type 2 diabetes. It highlights how daily choices such as food, exercise, and medication can affect blood sugar for a person. Monitoring will also support doctors and nurses in making any alterations in treatment plans to maintain blood sugar levels within safe ranges (NHS,2023). 
One of the most common ways to check blood sugar levels is through self-monitoring of blood glucose. A small device, called a blood glucose meter, can measure the amount of sugar in a small drop of blood, usually drawn from a fingertip. The reading will show if one’s blood sugar levels are too high, too low, or within the normal range. People who test regularly can notice changes in their levels and take action to prevent problems such as feeling unwell, tired, or dizzy. 
Continuous glucose monitoring systems have been adopted by many people in recent times. These involve a small sensor inserted under the skin that automatically monitors glucose levels throughout the day and night. This device transmits the results to the phone or reader, detailing patterns such as high sugar after meals or at night when the blood sugar may be low. This helps people make healthier choices and avoid complications. 
Another useful approach to the above might be recording these results on paper or through an application. These will be helpful for healthcare professionals to understand how well the diabetes is being controlled and if any medication or way of life needs alteration. Doctors also use a blood test called HbA1c, which can show somebody’s average blood sugar level over the last two to three months. For adults with type 2 diabetes, the target for the HbA1c result is below 48 mmol/mol (6.5%), though this can vary for some (NICE, 2023). 
Regular monitoring and recording permit people with diabetes to control the condition in a better way and reduce the possible long-term complications such as nerve damage, heart disease, and problems with vision (WHO, 2024). 


Section 5:
Lifestyle management is a major factor in the control and reduction of the risk of type 2 diabetes and its complications. While medication is often necessary, adopting a healthy lifestyle can greatly improve blood sugar control and overall well-being (NHS, 2023). These changes include improving one’s diet, increasing physical activity, maintaining a healthy weight, avoiding smoking and excessive alcohol, and coping with stress effectively. Put together, these strategies allow individuals to take an active role in the management of their condition and avoid the development of further health problems (Diabetes UK, 2024)
Healthy diet:
In the list of major variables necessary in the management of type 2 diabetes, diet ranks among the most important. In an effort to keep blood sugar levels stable, an intake of nutrients in foods for energy and repair is quite necessary. A healthy diet will contain a balanced diet of carbohydrates, proteins, and fats, plus fruits and vegetables. It is advised that people choose high-fibre carbohydrates that include brown rice, oats, wholegrain pastas, and beans because these foods slow the absorption of glucose into the bloodstream, preventing sudden spikes in blood sugar levels (British Dietetic Association, 2023)
Low GI foods, such as whole grains, lentils, sweet potatoes, and non-starchy vegetables, are particularly recommended because they slowly release glucose to give a steady source of energy. Such is the information from Diabetes UK (2024). Limiting high-added sugars, foods high in saturated fat, and salt can increase the risk for heart disease and high blood pressure. 
People with diabetes need to eat on a schedule each day so that their blood sugar levels do not fluctuate greatly. It is also important in portion control because even healthy foods can increase blood sugar if too much is consumed. Lean proteins like chicken, fish, eggs, tofu, and legumes are good; added to this, healthy fats are found in olive oil. Nuts and avocados can help contribute to heart health. Adequate hydration, being sure to drink plenty of water and limiting sugary drinks support the goal of good control (NHS, 2023). 
Physical activity:
Regular physical activity is another necessary component in managing diabetes. Exercises help to reduce blood sugar by enhancing a person's sensitivity to insulin, thus enabling the cells to utilise glucose for energy more effectively. Physical activity also strengthens the heart and circulatory system, improving circulation and benefiting mental health. According to the NHS recommendations, adults are advised to do at least 150 minutes of moderate-intensity aerobic exercise weekly, such as brisk walking, swimming, or cycling.
For those who have never exercised before or have other health conditions, it's better to start slow. Simple daily activities like taking the stairs instead of using the lift, walking short distances, gardening, or doing household chores can make a difference. Aerobic exercise, such as walking or cycling, combined with strength training, such as lifting light weights or using resistance bands, tends to provide the best results in managing blood sugar and maintaining muscle mass. 
Exercise can also contribute to weight management and stress reduction, both of which are also very relevant for people with diabetes. However, blood sugar levels should be monitored before and after exercise because physical activity can sometimes cause this fall too low a state known as hypoglycaemia, especially for people on particular medications. 
Weight management:
Good blood sugar control is significantly enhanced by achieving and maintaining a healthy body weight. Carrying excess weight, particularly around the abdomen, increases insulin resistance, which makes it harder for the body to manage glucose levels properly. Even a modest weight loss of 5-10% of body weight can make all the difference in improving insulin sensitivity and reducing medication needs. 
A combination of healthy eating and regular exercise is the most effective approach for weight loss. For some individuals, working with a dietitian or diabetes nurse can provide personal guidance and support. In much more serious cases, where lifestyle changes are not enough, medical treatment for weight loss can be considered, such as bariatric surgery (NHS, 2023).
Smoking and alcohol:
Smoking heightens the risk of several serious complications associated with diabetes, such as heart disease, stroke, kidney disease, and poor circulation. It also impairs wound healing and predisposes one to certain infections. According to the World Health Organisation in 2024, quitting smoking is one of the most advantageous steps a person can take for their health and to decrease the risks related to diabetes. 
Alcohol should be consumed with care. Drinking too much alcohol can make it difficult to control blood sugar levels, as alcoholic drinks contain sugar and calories. Alcohol can also interfere with diabetes medication and cause blood sugar levels to drop too low, especially if consumed on an empty stomach. The NHS (2023) advises the following national guidelines of no more than 14 units of alcohol per week, spread evenly over a course of several days. 

Stress and sleep:
Emotional stress and poor sleep can impact blood sugar control. During stress, the body stimulates the release of several hormones, such as cortisol and adrenaline, which can increase blood glucose levels (Marieb and Hoehn, 2019). Healthy responses to stress include mindfulness, deep breathing, mild exercise, or talking with friends and allies. 
It also involves getting 7 to 9 hours of sleep each night. Poor sleep makes the body less responsive to insulin, which may increase blood sugar levels the next day. This can be achieved by ensuring one has a regular sleep routine and avoiding screens or caffeine before bed. 
In summary, lifestyle management offers a powerful method of controlling type 2 diabetes. A healthy diet and exercise, along with weight management, not smoking, avoidance of alcohol misuse, and psychological stress and sleep management, will provide better blood glucose control and improved health. All these measures allow individuals to minimise their risk of complications and improve their quality of life. 
Conclusion:
Overall, type 2 diabetes is a chronic condition that affects the ways in which the body is able to regulate blood sugar levels. It usually develops because of insulin resistance, in which the body’s cells do not correctly respond to insulin, and over time, the pancreas cannot make enough insulin to keep glucose levels within a normal range. Unless well treated, high blood sugar may cause serious complications, such as heart disease, kidney damage, nerve damage, and vision problems. 
This report has discussed the major physiological processes involved in diabetes and the relevance of homeostasis in maintaining appropriate blood glucose levels. The pancreas, liver, and hormones insulin and glucagon all play important roles in balancing glucose within a normal range to ensure that cells have adequate energy supplies to function effectively. Glucose and oxygen are both vital substrates for cellular respiration, which is the process that produces energy for the body’s day-to-day activities. However, once glucose cannot enter the cells as efficiently, as with type 2 diabetes, energy production is reduced, and symptoms such as tiredness and slow healing become evident. 
The monitoring and recording of blood glucose levels are the most important features of self-management, helping individuals and professionals to understand how lifestyle, diet, and medication affect control. Regular checks with glucose meters, continuous glucose monitoring systems, and HbA1c tests provide vital information that supports safer and more effective decisions on treatments.
Lifestyle factors finally play a very important role in the management of diabetes. A healthy diet, regular physical activity, a healthy weight, and avoidance of smoking and excessive alcohol improve blood sugar control and overall well-being. Stress management and adequate sleep further support stable glucose levels. By combining medical treatment with healthy daily habits, individuals with type 2 diabetes can reduce their risk of complications and lead active, fulfilling lives. 
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