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Diabetes mellitus is a medical problem characterized by hyperglycemia. Glucose is an excellent source of energy for cells and insulin helps regulate the level of glucose in the blood. In type 2 diabetes, the cells are resistant to insulin and the pancreatic beta cells cannot produce enough insulin (American Diabetes Association Professional Practice Committee for Diabetes, 2026a). As a result, the glucose stays in the blood instead of being taken up by cells (American Diabetes Association Professional Practice Committee for Diabetes, 2026a). Hyperglycaemia results in damage to heart, kidneys, eyes, nerves and blood vessels (World Health Organization, 2024).
Non-modifiable and modifiable risk factors can lead to the development of type 2 diabetes. Some of the non-modifiable risk factors include ageing and genetic risk factor. Some of the modifiable risk factors include obesity, sedentary lifestyle and unhealthy diet (NHS, 2025a; Diabetes UK, 2026a). Also, smoking is one more risk factor that leads to health complications especially cardiovascular risk (Diabetes UK, 2026a). This is because these risk factors can interact in the sense that body fat in excess leads to insulin resistance while physical inactivity limits the effectiveness of insulin.
Management is not only concerned with the reduction of the amount of blood glucose. It involves having an understanding of the glucose regulations, carrying out monitoring measures, treatments and management of lifestyles (NICE, 2026). This paper gives a review of the regulation of glucose, energy production in the body cells, glucose monitoring and management of lifestyles among individuals suffering from type 2 diabetes (NICE, 2026).
[bookmark: _Toc241676730]Maintenance of Blood Glucose Levels
Glucose regulation in the body is through the interplay of the pancreas, liver, skeletal muscles, adipose tissue, and hormones. After eating carbohydrate foods, the process of digestion turns the carbohydrates into glucose and the glucose enters the bloodstream. The increased level of glucose in the blood causes the activation of the beta cells in the islets of Langerhans that produce insulin. Insulin assists in the absorption of glucose in the skeletal muscles and adipose tissue and its conversion to glycogen in the liver (NICE, 2026; World Health Organization, 2024).
When there is a drop in blood glucose, for instance, when the body is fasting, the alpha cells in the pancreas release the hormone glucagon. Glucagon then helps break down the stored glycogen in the liver and facilitates the formation of glucose, hence enabling the release of glucose in the bloodstream. Insulin and glucagon therefore operate together in controlling blood glucose homeostasis (NICE, 2026).
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Figure 1 Chemical structure of human glucagon, a peptide hormone of 29 amino acids. Source: PubChem (2026b), CID 16132283.
This control is compromised in case of type 2 diabetes mellitus. This occurs through insulin resistance that leads to poor response of body cells to the effects of insulin thus reducing glucose uptake and leading to hyperglycemia. The production of more insulin by the pancreas in an attempt to compensate might occur. However, gradually, due to beta-cell dysfunction, there will be a decrease in the production of insulin. Decreased secretion of sufficient amount of insulin from beta cells along with insulin resistance is a feature of type 2 diabetes as per American Diabetes Association Professional Practice Committee for Diabetes, 2026a.
Hyperglycemia increases the risk of developing cardiovascular disease, kidney disease, neuropathy and retinopathy (World Health Organization, 2024). HbA1c is important as it indicates glycemic exposure over a prolonged period. Measurement of HbA1c should be done once every 3-6 months until stability and then after every 6 months, individual targets have been agreed upon (NICE, 2026).
[bookmark: _Toc241676731]Use of Oxygen and Glucose in Cellular Metabolism
Glucose provides an essential source of energy in the body cell while oxygen is vital in enabling energy production through aerobic respiration. Glucose and oxygen play important roles in the cellular respiration process whereby adenosine triphosphate (ATP) is produced and this is the main energy carrier in the cells (OpenStax, 2018).
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Figure 2 Chemical structure of D-glucose (C₆H₁₂O₆). Source: PubChem (2026a), CID 5793.
There are various steps in the cellular respiration process. In glycolysis that takes place in the cytoplasm, glucose is converted into pyruvate accompanied by ATP formation and also electron carriers reduction. With oxygen available, pyruvate gets into the mitochondria and changes into acetyl-CoA. The acetyl-CoA then goes into the citric acid cycle whereby more electron carriers are produced. These carriers transfer the high energy electrons to the electron transport chain located in the inner mitochondrial membrane. There is the production of the proton gradient which enables the production of ATP via oxidative phosphorylation. Oxygen becomes the final electron acceptor in forming water along with hydrogen ions (OpenStax, 2018).
The relationship between glucose and cell metabolism is highly important, particularly in the context of diabetes. If, for instance, there is hyperglycemia in the patient, there may be a problem with insulin resistance, whereby there is low glucose uptake by insulin-sensitive tissues despite high blood glucose levels. Therefore, high blood glucose levels do not imply normal glucose metabolism within cells. It will, cause damage to cells as well as complications in diabetes patients (American Diabetes Association Professional Practice Committee for Diabetes, 2026a).
This is a good illustration of how anatomy and physiology are interrelated. The pancreas releases hormones that regulate glucose levels in the blood stream, the liver regulates glucose storage within the body, skeletal muscles utilize glucose, while the mitochondria generate ATP. The knowledge of all these relationships proves the fact that diabetes is a systemic disorder, not merely a disorder of high blood glucose level (NICE, 2026).
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The recording of the blood glucose level could help in the proper management of diabetes because it would help both individuals and medical practitioners identify trends in the glucose levels. The variations in the levels of blood glucose could be a result of diet, exercise, drugs, infections, and stress, among many other factors. Recording of blood glucose levels would thus show the effect of individual actions on glycemic control (Diabetes UK, 2026b).
Regular self-monitoring is not compulsory for all individuals with type 2 diabetes who do not need insulin treatment according to NICE guidelines. It may be required in some cases where hypoglycaemia occurs, certain glucose-lowering medicines are used, when one is pregnant, or during activities which require extra care. This matter must be considered individually and regularly, based on whether the results will impact the patient's management (NICE, 2026).
Where patient monitoring is required, then documentation will enable the identification of repetitive patterns. For example, repetitive high glucose readings post certain meals will lead to conversations around portions and selection of carbohydrates. Monitoring of glucose and physical activity will enable the impact of physical activity on glucose levels to be seen. As stated by Diabetes UK, physical activity may reduce glucose levels in the blood and increase insulin sensitivity depending on type and intensity of physical activity (Diabetes UK, 2024).
Monitoring may also assist in ensuring medication safety, particularly for individuals using insulin and medications for hypoglycaemia. According to NICE, it is necessary to monitor patient testing skills, frequency, ability to interpret test findings, equipment used and continued relevance (NICE, 2026). Hence, monitoring is useful where findings can be properly understood and acted upon.
Moreover, the HbA1c values also provide a lot of information about the patient’s glycemic control status. Thus, with the help of self-monitoring along with the clinical examination, one can have a more comprehensive view on diabetes management than through only checking the glucose levels (NICE, 2026).
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Dietary treatment is one of the crucial components of type 2 diabetes care. It has to include patient preferences, nutritional needs, cultural issues, and objectives. The charity organization Diabetes UK recommends eating healthy food, increasing vegetable, whole grains, and pulses intake, and limiting consumption of processed food and saturated fats, salt, and carbohydrates (Diabetes UK, 2026b).
Such a program has to be focused on improving the quality of the diet rather than limiting any foods. High-fiber carbohydrates might aid to reach the feeling of satiety, while reduction of food intake could be helpful for people experiencing obesity. Weight loss might improve the glycemic control and result in diabetes remission for some individuals with type 2 diabetes (NHS, 2025b).
However, there is an individualization required for such recommendations. Severe restrictions might be difficult to follow and dangerous in nutritional and drug aspects. In that regard, NICE recommends individualized dietary and lifestyle recommendations based on patient's characteristics (NICE, 2026).
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Physical exercises will contribute to keeping glucose level controlled since there will be utilization of glucose during skeletal muscles contractions as well as increase in sensitivity to insulin. According to the NHS recommendation, individuals suffering from type 2 diabetes should participate in 2.5 hours of physical activity per week (NHS, 2025b).
The physical exercises chosen by patient should correspond to his health status, level of fitness, preferences and experience of complications. Walking, cycling and swimming are some examples of good exercises, however gradual increase in physical activity could be more beneficial than the beginning of intensive physical exercises. Patients using drugs, the use of which poses risk of hypoglycemia, will have to pay additional attention since physical exercises will lower blood glucose level (Diabetes UK, 2024).
Therefore, physical exercises are both interventions and way of life which should be incorporated realistically (NHS, 2025b).
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Stopping smoking is another key component in the care of people suffering from diabetes since smoking raises the chance of developing type 2 diabetes, and adds to cardiovascular risk factors (Diabetes UK, 2026a). Hence, stopping smoking by diabetic patients will become a way of decreasing an additional cardiovascular risk factor, and will generally contribute to their health. Encouraging and non-judgmental advice should be provided to diabetic patients, as well as guidance towards appropriate smoking cessation facilities. The focus should be on stopping smoking sustainably rather than simply informing patients since diabetes is a cardiovascular risk by itself.
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Weight management could be taken into consideration when appropriate and used as a component of the general approach for managing the disease in every patient. Excess weight may cause the insulin resistance and long term weight loss will positively impact metabolism. But it must be remembered that the medical professionals should not assume that all the patients with type 2 diabetes are obese. It is possible that a person who is not obese has type 2 diabetes due to fat distribution and metabolic risk (American Diabetes Association Professional Practice Committee for Diabetes, 2026c).
Self-management education is very crucial. The patient needs to know about his illness, medications, glucose levels, diet, physical activities, and when to see a health care professional. Education may assist in applying one's knowledge of physiology in decision-making and active involvement in treatment. It is especially true for diabetes treatment since self-management based on correct education will help control the disease (NICE, 2026).
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Type 2 Diabetes Mellitus is a metabolic condition that involves insulin resistance coupled with insufficient secretion of insulin, which results in high blood glucose levels. The process of glucose regulation is influenced by mechanisms involving the pancreas, liver, muscle tissues, fat tissues, and hormones like insulin and glucagon. When there is a problem with the regulation of these processes, it can result in hyperglycemia (American Diabetes Association Professional Practice Committee for Diabetes, 2026a).
Glucose and oxygen are two important elements in the production of energy in the body cells. Glucose undergoes breakdown in the process of aerobic respiration while oxygen takes up the electrons from it hence the production of ATP. It is clear that understanding this concept explains the need for glucose regulation (OpenStax, 2018).
Monitoring will help in measuring the blood glucose, determining the effectiveness of treatment and avoiding complications like hypoglycaemia. However, monitoring of blood glucose is not always necessary in individuals with type 2 diabetes, and therefore the kind of monitoring done should be suitable. HbA1c is also important in assessing the control of blood sugar for a period of time (NICE, 2026).
Type 2 diabetes management needs to include healthy eating, exercising, quitting smoking, losing weight and education on diabetes management. They have been found to be useful in the management of metabolism. Type 2 diabetes management should include physiology, monitoring and modification of lifestyles rather than managing only blood glucose levels (NICE, 2026).
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