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Introduction
Diabetes mellitus is a chronic metabolic condition in which the blood glucose level is higher than it should be, either because there is a problem with insulin production or it has an effect that is weaker than it should be, or there is a combination of both (Nadhiya J, Vijayalakshmi M.K and Showbharnikhaa S, 2024). Among the different forms of diabetes, Type 2 diabetes mellitus (T2DM) is the most common, accounting for the majority of diabetes cases worldwide (Nanda et al., 2022). In Type 2 diabetes, the insulin-producing cells remain intact, and insulin resistance is a key factor, unlike Type 1 diabetes where the insulin-producing cells are destroyed by an autoimmune process (Accili, Deng and Liu, 2025).
Diabetes mellitus type 2 is an emerging public health problem with implications for long-term complications. Complications of these include heart disease, kidney disease, neuropathy, vision problems and health problems (Fragoso, Borges and Ramos, 2024). The increasing obesity and sedentary lifestyles around the world have played a significant role in the burden of disease.
There are several risk factors for Type 2 diabetes. These include obesity, genetic risk, age, lack of exercise and smoking (Kim et al., 2024). Other risk factors may include poor nutrition and overuse of alcohol.
A knowledge of how blood glucose is regulated and physiological processes related to energy metabolism is essential for the management of Type 2 diabetes. Blood sugar monitoring and lifestyle changes are important components in managing the disease and preventing complications (Osunde et al., 2025) People with Type 2 diabetes can better manage their blood sugar levels and achieve good health and wellbeing by using the right self-management and evidence-based interventions.
[bookmark: _Toc231841580]Blood Glucose Regulation
Glucose is the major source of energy for the body and it is necessary for the proper functioning of cells, tissues and organs (Hantzidiamantis, Lappin and Awosika, 2024). It comes from food carbohydrates and is carried in the blood to the cells where it is used to generate energy. The body regulates the blood glucose level within a fairly narrow range, which is a process called homeostasis.
A major function of the pancreas is to help maintain blood glucose levels (Karpińska and Czauderna, 2022). It is located behind the stomach and has special groups of cells, called the islets of Langerhans. Beta cells produce insulin and alpha cells produce glucagon in these islets. These hormones combine to keep blood glucose at an appropriate level (Nicolai et al., 2023).
When the blood glucose level rises, as after meals, the beta cells secrete insulin. It mainly helps to move glucose from the blood into body cells, particularly muscle and fat cells. Insulin also helps to store extra glucose in liver and muscle as glycogen. Insulin increases the uptake and storage of glucose and decreases blood glucose levels, which helps maintain the balance of the body (Bhavya and Sanjay, 2022).
Food Intake
      ↓
 Blood Glucose Increases
      ↓
 Pancreas Releases Insulin
      ↓
 Glucose Enters Cells
      ↓
 Blood Glucose Returns to Normal
Glucagon has an opposite effect. If blood glucose becomes low, alpha cells secrete glucagon into the blood. Glucagon causes liver glycogen to be converted to glucose and released into the blood (Hædersdal et al., 2023). It too encourages the formation of glucose by gluconeogenesis. These activities raise blood glucose and maintain a steady flow of energy during fasting or when there is a high need for energy.
Blood Glucose Falls
      ↓
Pancreas Releases Glucagon
      ↓
Liver Releases Stored Glucose
      ↓
Blood Glucose Returns to Normal
Insulin and glucagon act antagonistically in regulating blood glucose levels in healthy people. Insulin is released more and glucagon less after a meal. Glucagon increases and insulin decreases during fasting. This organized response helps to maintain normal blood glucose levels.
This regulatory system is however impaired in type 2 diabetes as a result of insulin resistance. Insulin resistance happens when body cells aren't able to respond as well to insulin. Therefore, the rate of glucose uptake by cells slows down and glucose levels rise in the blood. In the initial period, the pancreas makes more insulin in an attempt to make up for the loss. However, as time goes on, the pancreatic beta cells can no longer keep up with the demand and are unable to produce enough insulin.
Insulin resistance leads to chronic hyperglycaemia, reduced glucose utilization and the risk of diabetes-related complications (Arvind Singh Jadon et al., 2024). Chronic high blood glucose levels can damage blood vessels, nerves and organs throughout the body. Hence, knowledge of blood glucose regulation is vital to understanding the pathophysiology and management of Type 2 diabetes.
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Cellular metabolism is the sum of biochemical pathways involved in the uptake and use of energy by cells. Cellular respiration is one of the most critical metabolic pathways that breaks down glucose to release energy as adenosine triphosphate (ATP) (Biro, 2022).
Glucose enters cells via specialised transport proteins in the cell membrane. Insulin promotes the movement of glucose transporters to the cell surface in many tissues, which leads to efficient uptake of glucose. Glucose enters the cell and enters into a series of metabolic reactions starting with glycolysis in the cytoplasm.
During aerobic respiration, glucose is broken down in the presence of oxygen. After glycolysis, metabolic intermediates go into the mitochondria where the Krebs cycle and electron transport chain take place. The end electron acceptor in the electron transport chain is oxygen which allows for the production of ATP efficiently. If oxygen is not present, cells need to use the less efficient anaerobic pathway that produces much less ATP (Glass, Elbon and Williams, 2022).
ATP can be called the energy currency of the cell as it is involved in many physiological processes. These involve muscular contraction, nerve impulse transmission, protein synthesis, active transport and cell repair. This is why sufficient ATP generation is crucial for proper body function and health.
In Type 2 diabetes, the impaired glucose control may cause cells to be unable to use glucose for energy. Glucose can be present in the blood but is not taken up properly by cells. As a result, the cells can have high blood sugar and low energy level. Chronic hyperglycaemia can also cause damage to mitochondria, which decreases the efficiency of metabolism even more (González et al., 2023).
Disruption of normal glucose metabolism leads to fatigue, decreased physical performance and eventual tissue damage. Good glycaemic control restores normal cellular metabolism, enhances energy production and optimal physiological function.
[bookmark: _Toc231841582]Importance of Monitoring Blood Glucose
One of the key elements of Type 2 diabetes is blood sugar monitoring (Pleus et al., 2022). It offers useful information about the body's ability to control blood sugar levels, and can help people make decisions about diet, exercise, and medications.
Most blood glucose testing involves obtaining a reading from a hand-held blood glucose monitoring device. A blood sample is drawn from a finger and tested for immediate feedback of the current level of glucose. Frequent testing allows people to detect changes and see the effect of lifestyle on glycaemic control.
One of the other key monitoring tools is a glycated haemoglobin (HbA1c) test (Gomez‐Peralta et al., 2022). HbA1c is a measure of the percentage of haemoglobin molecules that contain glucose, giving an idea of average blood sugar over the past 2-3 months. The HbA1c test is used to assess glucose control over time and is helpful to determine how effective treatment is, as opposed to single blood glucose measurements.
Time-series analysis is a specialised method that may be especially useful in diabetes management. Multiple measurements enable healthcare providers and patients to detect trends, track improvements, and adjust treatment if needed. For instance, readings that stay high may suggest dietary changes, higher exercise or adjustments in medications.
Regular monitoring also prevents complications of diabetes. Early recognition of poor glycaemic control helps to be able to intervene before significant damage is done. Stabilizing glucose levels can lower the risk of cardiovascular disease, kidney dysfunction, neuropathy and vision impairment.
Moreover, monitoring helps patients to take an active role in their care. People become more informed about themselves and can assess how well lifestyle changes and drugs are working. Therefore, blood glucose testing is still an essential tool to enhance health outcomes and aid in long-term diabetes management.
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Lifestyle changes are a key component of Type 2 diabetes prevention and management. The consistent evidence of the health benefits of healthy lifestyle behaviours is that it significantly improves glycaemic control, decreases complications and improves health (Osunde et al., 2025b).
It's important to have a balanced diet to keep blood glucose levels stable. People should eat a diverse diet rich in whole grain foods, fruits and vegetables, lean protein and good fats. These foods are high in nutrients and help to slow glucose release and prevent blood sugar spikes.
The consumption of refined sugars and excess saturated fats have to be reduced especially. Glycemic foods can lead to a quick rise in blood sugar, and a high intake of saturated fats can increase the risk of cardiovascular diseases and obesity. This switch helps maintain a healthy metabolism and reduces the risk of developing diabetes.
Weight management plays a crucial role in diabetes management (Kurtzhals, Flindt Kreiner and Singh Bindra, 2023). Too much body fat, especially around the abdomen, greatly adds to insulin resistance. Any amount of weight loss can help to improve insulin sensitivity, lower blood glucose and decrease the need for medications. So it's crucial to keep the body weight at a healthy level.
Exercise promotes glucose uptake by cells in the skeletal muscle, and increases the insulin sensitivity (Richter, Bilan and Klip, 2025). Walking, cycling, swimming and resistance training can help to enhance cardiovascular fitness and aid weight management. Regular exercise has been linked to improved glycaemic control and decreased diabetes-related complications.
Smoking cessation is strongly recommended as smoking raises insulin resistance and is a risk factor for cardiovascular disease (Rouland et al., 2024). People who quit smoking may find that their health improves overall and that they have a lower risk of diabetes complications.
Alcohol restriction also is good. Too much alcohol can disrupt your blood sugar levels, lead to weight gain and raise your risk for other health issues. If appropriate, moderate use helps maintain healthy metabolisms.
Stress management is also a crucial part of diabetes management. Hormones like cortisol are released during chronic stress, increasing blood sugar (Sharma et al., 2022). Mindfulness and relaxation strategies and social support are helpful diabetes management techniques for reducing stress.
Good sleep is also important. Less than optimal sleep and inadequate sleep are linked to higher insulin resistance and glucose intolerance. Maintain regular sleeping patterns and sleep hygiene may help to achieve better glycaemic control.
These are all evidence-based recommendations for lifestyle changes that will help to maintain good blood sugar control, improve insulin sensitivity and decrease the complications by Type 2 diabetes.
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Type 2 diabetes is a multi-factorial metabolic disease that involves a decreased ability to regulate blood glucose levels due to insulin resistance and decreased insulin sensory activity. The maintenance of glucose homeostasis is vital for ensuring normal physiological function and adequate energy production by cells. Changes in these processes lead to long-term hyperglycemia and an elevated risk of potential health problems.
The mechanisms governing the regulation of glucose and cellular metabolism, as understood in physiology, offers important clues to disease pathogenesis and treatment. Monitoring via blood glucose testing and hemoglobin A1c (HbA1C) enables the patient and the healthcare provider to evaluate the effectiveness of treatment and make informed decisions about management.
Good nutrition, healthy eating, regular exercise, weight control, quitting smoking, reducing alcohol use, avoiding or minimizing stress, and getting adequate rest continue to be key elements of good diabetes management. With knowledge of self and continued self monitoring, people with Type 2 diabetes can have better glycaemic control, lower level of complications and a higher quality of life.
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