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Type 2 diabetes is considered to be a medical condition that has long-term effects in body, when there is no effective use of insulin (Cleveland clinic, 2025). Over a period of time, pancreas begin to produce less insulin, which further makes the blood sugar control more difficult. 
There are various preventable and non-preventable risk factors that cause Type 2 diabetes. The non-modifiable factors are the ones associated with the rise in age, family history and some ethnic backgrounds, whereas the modifiable factors are the ones related to obesity, physical inactivity, unhealthy eating, smoking, and excessive drinking (Fabris et al. 2025). All these lead to mechanisms of insulin resistance and an inability to maintain glucose levels, which is likely to develop the disease. These risk factors can be detected early, and the disease can be prevented or slowed down by designing a proper lifestyle change.
The purpose of this report is to discuss the physiological processes that are required to keep blood glucose levels normal, explain the use of glucose and oxygen to produce cellular energy, review the significance of tracking blood glucose levels, and present evidence-based lifestyle changes that can be used to help patients with Type 2 diabetes cope with the condition successfully.
[bookmark: _Toc233456249][bookmark: _Toc233458384]Way blood sugar levels are maintained
The physiological process by which the levels of blood glucose are maintained at normal levels to enable the constant availability of energy to body tissues, especially the brain, is blood glucose homeostasis. The pancreas, liver and insulin and glucagon are the negative feedback mechanism that assists in this regulation (Habegger,  2022). There is an urgent need to stabilise blood glucose, as hyperglycaemia (high blood glucose) and hypoglycaemia (low blood glucose) can inhibit the proper functioning of the cells, as well as lead to serious health consequences.
The Langerhans islets within the pancreas have specialised cells that secrete hormones. Rise in the blood glucose level leads the insulin production in beta cells, for example, after taking a high-carb meal. Insulin regulates the uptake of glucose into skeletal muscle and fat tissue through enabling the process of translocation of glucose transporters to the cellular membrane (Hulett, Scalzo and Reusch, 2022). Such measures reduce the concentration of blood glucose and normalise the homeostasis.
On contrary, the discharge of glucagon is through the alpha cells in the pancreas, when the blood glucose level decreases with intense exercise or excercise. Glucagon acts on the liver to break downglycogen into glucose by glycogenolysis and gluconeogenesis, in which non-carbohydrates comprising of amino acids are converted to glucose. The emitted glucose becomes a part of the bloodstream, raising the levels of glucose in the blood and providing the important organs with sufficient energy. After normal blood sugar levels have been maintained, the hormone secretion will reduce via a negative feedback system to avoid excessive changes.
This tightly regulated system is impaired in the case of Type 2 diabetes because of insulin resistance in patients. The cells in the body become less sensitive to insulin, causing the body to absorb less glucose, although there is enough or even more insulin produced (Piantoni and VandeHaar, 2023). With the period of time,pancreatic β-cells slowly loose its aptitude to sustain this extra demand and decrease in the release of insulin and hyperglycaemia is now considered to be persistent. Unremittingness of high glucose level in the blood causes harm to the vascular system and predisposition to the occurrence of complications, including cardiovascular disease, neuropathy, retinopathy, nephropathy, and diabetic nephropathy. Knowledge related to blood glucose control mechanisms will assess the patient adherence to medication, often monitoring and lifestyle. Glycaemic control is assisted by effective management, which lowers the risks of complications associated with diabetes and the chances of normal physiological functioning in the long term.
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Glucose and oxygen in the body are essential for the generation of energy. This is known as cellular respiration, and mainly occurs in the mitochondria of the cells. Carbohydrates in the food generally contain glucose, which is transported in the blood. Breathing is the process through which oxygen reaches the body, and the blood carries the oxygen to cells.
The breakdown of glucose into a sequence of chemical reactions occurs in the cells. This is known as the first stage, termed glycolysis, whereby glucose is broken down into smaller molecules with a small portion of energy released. This happens in the cytoplasm of the cell (Chaudhry and Varacallo, 2023). The second step occurs within the mitochondria. The glucose products are further broken down in a process known as aerobic respiration by the use of oxygen. This is considered to be the procedure where a lot of energy is released.
This energy is stored for future as a molecule reffered as ATP (adenosine triphosphate). It is an initial form of energy that can be used in the body at the time of activities like movement, growth and cell repair. Carbon dioxide and water are the byproducts of this process and are eliminated from the body through sweating, breathing, and other excretory organs (Gumasta et al. 2025). The total equation of this process is:
Glucose + Oxygen = Carbon dioxide + Water + Energy
For the Type 2 diabetes patients, resistance to the insulin reduces the glucose quantity taken up into the cells. This translates to less energy being generated, and glucose is left in the blood, which results in high blood sugar levels.
[bookmark: _Toc233456251][bookmark: _Toc233458386]Recording and tracking blood sugar levels
One of the elements of treatment of Type 2 diabetes is regular blood sugar measurements and monitoring. It makes people aware of how prepared their blood sugar levels are and gives them the capability to make good judgments about their health. The blood sugar level changes in the day on the basis of exercise, disease, medicine, food consumption and stress (Abuzaid and Hadi, 2024). This can help the patients, by carefully looking to these changes recognise patterns and trying to keep level of blood sugar within a healthy range.
A blood glucose meter might be utilised to define the level of blood glucose at home, or a constant monitor of glucose can be used. The devices can the alert users related to the level of current glucose and guide the patient when the level has either become too high or too low. With early detection, patients may carry out the right behaviour, which may be to take a healthy snack, change their diets, exercise more, or consult a medical physician when the need arises.
The history of blood sugar levels also assists caregivers in evaluating the effectiveness of the treatment program that an individual is undergoing (Rostaminasab et al. 2023). These records can guide doctors and nurses on the need to implement change in medication, diet, or exercise. The HbA1c test is used to determine the average blood glucose level over the last two or three months, in addition to daily monitoring. This test gives a clear image of blood sugar control in the long term and minimises the threat of complications.
Employment of regular monitoring also encourages the patients to take more action in their condition management. It makes them consider how their way of life influences or motivates them to live a healthy lifestyles. By trying to keep the body sugar level in the recommended range reduces risk to deadly health complications. Therefore, recording and monitoring blood sugar levels are essential in safe and effective management of Type 2 diabetes.
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Lifestyle modification deserves the title of the main pillar of Type 2 diabetes management and can be advised to be combined with pharmacological treatment to ensure the best glycaemic values and minimise the risk of long-term complications. There is evidence indicating that the trend towards healthier behaviours can enhance insulin sensitivity, decrease the level of blood glucose, decrease cardiovascular risk and strengthen the overall quality of life (Małkowska, 2024). The healthcare workers are best advised to recommend sustainable lifestyle changes to individuals with Type 2 diabetes, as per their needs and preferences.
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It is important to maintain the normal blood sugar level by using healthy nutrition. Patients with Type 2 diabetes have to eat high level of whole grains, vegetables, fruits, legumes, lean proteins and healthy fats less diet of foods that comprises of high amounts of refined carbohydrates, added sugar and saturated fats. Low-glycaemic index foods including oats, wholemeal bread and pulses are more slowly absorbed, thus lead to slow rise in the level of  blood glucose in comparision with a sharp rise after a meal. Consumption of more dietary fibres also retards glucose absorption, induces satiety and good weight maintenance (Akhlaghi, 2024). Moreover, the regulation of portion quantities and adherence to the regular patterns of meals should prevent a major variation in the range of blood glucose and help manage it better.
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Another vital aspect of diabetes management is regular exercise. Exercise increases glucose absorption by skeletal muscles, improved insulin sensitivity and sustaining a healthy weight of a body weight. All the aerobic physical activities like brisk walking, cycling and swimming and resistance training increase the functioning of the heart and reduces  insulin sensitivity. There is a general motivation that adults with Type 2 diabetes must involve in moderate-intensity physical activity at least 150 minutes each week. This will lead to reduction in number of hours per week spent in inactive modes. Regular exercise also helps in lessening blood pressure, improving lipid levels and enhancing psychological health.
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Through keeping the weak blood vessels, there will be more inflammation and aggravation of insulin resistance, smoking significantly adds towards the predisposition to diabetes complications. Smokers with Type 2 diabetes have an increased risk of cardiovascular disease, stroke, kidney disease and peripheral vascular disease compared with the non-smokers (Xu et al. 2024). Smoking cessation boosts the circulation, increases the sensitivity of insulin and reduces the dangers of microvascular and macrovascular complexities. Medical care personnel should provide recommendations on smoking quit and refer them to the appropriate support systems where necessary.
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Overweight and especially central obesity are one of the main predisposing factors to insulin resistance and impaired glycaemic control. A modest reduction of around 5 to 10 per cent of initial body weight has been found to enhance insulin sensitivity, decrease blood glucose levels and decrease the necessity of medication in a significant number of people. The control of weight can be attained by a mixture of eating well, exercising and behaviour intervention (Yang et al. 2023). Gradual and sustainable weight loss is more realistic and achievable than restrictive diets, which are hard to sustain.
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Alcohol ought to be taken at the recommended limits, as too much of it may disrupt the regulation of blood glucose and make one prone to hypoglycaemia, especially in combination with some diabetes drugs. Stress management must be effective due to prolonged stress which results in more cortisol secretion, causing a rise in blood glucose levels and deteriorating the diabetes management. In more cases, a strategy may be based on techniques, such as enough sleep, relaxation, mindfulness or exercise, which will be useful in eliminating the stress and general self-management of diabetes (Eshete et al. 2023). Together, these evidence-based lifestyle modifications can help people with Type 2 diabetes to control their glycaemic status and decrease the risk of complications in the long term.
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Diabetes type 2 is a long-term metabolic condition that is defined by insulin resistance and unrestricted hyperglycaemia and has to be treated successfully to avoid severe complications. Homeostasis of blood glucose is reliant on the concerted efforts of insulin, glucagon, the pancreas and the liver, whilst cellular respiration illustrates the role of glucose and oxygen in the production of energy required to sustain normal physiological processes. Regular monitoring of the level of sugar in the blood, self-monitoring, and HbA1C tests may provide positive clinical data that would facilitate the decision-making of treatment options, and patients will be motivated to actively participate in the disease management. Additionally, a healthy diet, physical activities, good body weight, smoking avoidance, as well as stress coping have been established to positively influence glycaemic control, reducing risks of complications based on diabetes. By combining the appropriate medical intervention and long-term lifestyle modifications, patients with Type 2 diabetes can manage the condition, improve their quality of life and decrease the chances of devastating adverse health outcomes in the long term.
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