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Understanding Type 2 Diabetes and the Importance of Blood Glucose Monitoring and Lifestyle Management
 
Introduction
Diabetes affects more than 800 million adults according to studies from 2024-2025, which represents one in ten adults, and this figure is increasing. According to international studies on diabetes, the figures are increasing dramatically, with projections to exceed 850 million due to obesity, inactivity, and lack of organization. A study found that over 800 million people between the ages of 20 and 70 live with diabetes. 240 million adults are unaware they have diabetes. 90% of these cases are type 2. (Diabetes, 2024)
Diabetes is a chronic metabolic disorder characterized by high blood sugar levels caused by a malfunctioning pancreas. Due to pancreatic dysfunction, the body does not produce enough insulin; the most common form of diabetes is type 2 diabetes, also called diabetes mellitus. Diabetes indicates that the pancreas is not producing enough insulin for the body. The pancreas is the organ that produces insulin and regulates blood glucose. The accumulation of sugar in the bloodstream causes hyperglycemia, with possible long-term complications affecting other organs, including cardiovascular problems, kidney damage, eye and nerve damage. (WHO, 2024)
The obesity rate, sedentary lifestyle, and aging population have excessively increased the number of diabetics. In the United Kingdom, it affects millions of people, and they are considered an important population in public health. Risk factors include poor diet, lack of physical activity, obesity, genetics, advanced age, smoking, and ethnicity. Early identification, good preventive education, and interventions aimed at reducing disease progression and complications. White people between 40 and 25 years old are at higher risk, and if you are Black, African, Caribbean, or South Asian (Uk, n.d.)
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Regulation of Blood Sugar Levels
The body strictly regulates glucose levels through a physiological process involving hormones, primarily insulin. Insulin is a hormone produced by the pancreas and works together to keep blood glucose within the normal range. Normally, a person's blood glucose level before eating is between 4 or 7 mml/L this is the blood glucose level of a person in a fasting state. Every time we eat, glucose enters the bloodstream, in response, the pancreas releases insulin. Glucose attaches to the cells of the adipose muscles, and the liver absorbs the glucose and uses it as energy, storing it for later  (Hall, 2021)
Insulin plays an important role in glucose homeostasis (homeostasis is the balance in our body). Homeostasis promotes glucose absorption leaver in cells. in one linked to storage by converting excess glucose into glycogen. Homeostasis helps in the process of preventing harmful concentrations from accumulating in our body by maintaining blood glucose levels. This was the high storage that could be harmful to our body. When the body is fasting or performing physical activity, the pancreas releases another hormone called glucagon. the kidney is stimulated to release the glycogen stored in the liver and into the bloodstream this ensures that cells receive the energy they need correctly. Body temperature, plasma glucose, and oxygen concentrations are subject to homeostatic relationships. (Zhang G, 2024)
  

Cellular Metabolism: How Glucose and Oxygen Produce Energy

Our body needs glucose to drink because glucose is the main source of energy for the body's cells. Glucose undergoes a series of metabolic processes with the help of insulin that convert it into usable energy in the form of adenosine triphosphate (ATP). The process begins with glycolysis, which takes place in the cytoplasm of the cell. During glycolysis, glucose molecules are broken down into smaller molecules called pyruvate. This process produces a small amount of ATP and energy that the cell can use immediately. Understanding this process is fundamental to explaining how cells adapt to different energy demands. Glycolysis and glucuronidation are central metabolic pathways that do not generate and consume ATP. This provides precursors for biosynthesis regulated by effects on the thyroid gland, hormonal signals, and changes in energy replenishment. (Jeremy MBerg, n.d.)
Glucose is important because it activates the metabolic rate and converts it into lactate through lactate dehydrogenase in the cytoplasm, a reaction that can occur in the presence of oxygen in a healthy brain, which is therefore called aerobic glycolysis. (Zhang G, 2020)
Glycolysis, the mitochondria allow pyruvate to enter where it undergoes additional metabolic reactions; these are known as the Krebs cycle, also called the citric acid cycle. During this process, the generated molecules are further broken down, releasing electrons that are transported by specialized molecules to the next level of cellular respiration. In the next stage, we can see that oxygen plays a fundamental role in this process because it allows the cell to extract energy from glucose. This process is called aerobic respiration. Cellular respiration is the electron transport chain that takes place in the mitochondria. Oxygen acts as the final electron acceptor, producing large amounts of ATP. ATP provides the essential energy for muscle activity, nerve function, and molecular synthesis, which is important for people with diabetes. Inefficient glucose absorption can disrupt this energy production process, leading to fatigue. Maintaining stable blood glucose levels promotes efficient cellular metabolism and overall health. (California, 2019)
Glucose enters hepatocytes and triggers a glycogen chain reaction. This helps insulin stimulate the release of GLUT-4 from its intracellular confinement, increasing glucose uptake in muscles and adipose tissue as blood glucose and insulin levels decrease to the normal range. In people without diabetes, blood glucose levels temporarily rise and return to normal within 2 hours of fasting. This indicates efficient glucose processing and a healthy pancreas, which demonstrates a healthy metabolism. Glucose metabolism is regulated to meet cellular energy demands and prevent hyperglycemia or hypoglycemia. Disruption of glucose homeostasis can lead to various metabolic disorders. (ncbi.nim.nih, 2022)
After glycolysis, pyruvate enters the mitochondria where it undergoes further metabolic reactions known as the Krebs cycle (also called the citric acid cycle). During this stage, the molecules generated from glycolysis are further broken down, releasing electrons that are carried by specialized molecules to the next stage of cellular respiration. Oxygen plays a critical role in these processes because it allows the cell to efficiently extract energy from glucose through aerobic respiration (osmosis.org, 2024)
The Importance of Recording and Tracking Blood Sugar Levels

Blood glucose monitoring is important for people with diabetes. This regular self-monitoring allows people with type 2 diabetes to understand how their body reacts to food, exercise, medication, and stress. When we monitor blood glucose levels at lunchtime and dinnertime, healthcare professionals and patients can identify and make informed decisions about treatment adjustments. This information is valuable for preventing episodes of hyperglycemia (high blood sugar) or low blood sugar, such as hypoglycemia. (nhs.uk, 2024)
Monitoring glucose readings helps diabetic patients understand trends and triggers that affect their health and their current glucose levels. They can understand how certain foods can cause a rapid increase in blood glucose. They can also understand that exercise can help control blood glucose (reduce [the need for exercise]). Keeping a record of monitoring allows healthcare professionals to understand and evaluate the effectiveness of medications and recommend changes in diet, medication, activities, and exercise as needed. This process encourages patients to participate in their own healthcare. (Fisher, 2016)
Blood glucose monitoring plays a vital role in the long-term prevention of diabetes and its associated complications. Persistently high blood sugar levels damage blood vessels and nerves and are also linked to heart, kidney, and cerebrovascular problems, and can even lead to vision loss. By regularly monitoring glucose levels and following the healthcare professional's instructions, patients can significantly reduce these risks. The information provided by the healthcare professional can help patients understand the importance of monitoring their blood sugar and use the results to adopt healthier lifestyle habits. (diabetes.org.uk, 2023)

Lifestyle Changes for Improving Diabetes Management
To improve type 2 diabetes and manage overall health, lifestyle modifications are essential. Key changes include adopting a balanced and nutritious diet for people with diabetes. This generally includes whole grains, lean protein, fruits, vegetables, and fiber-rich foods, while limiting refined sugars, saturated fats, and highly processed foods. These dietary patterns can help stabilize blood glucose levels and promote weight management, which is crucial for improving insulin sensitivity. This could also be traced to genetics, since diabetes is also hereditary. Age is also a factor, as with the passage of time and an unbalanced diet, the body no longer functions as efficiently. (diabetes.org.uk, 2022) 
A key factor in managing diabetes is physical activity, such as exercise, which helps muscles use glucose more efficiently. This contributes to lowering blood sugar levels, while exercise can also help reduce them. It is recommended that people with type 2 diabetes get 150 minutes of exercise per week. This helps control weight, improves cardiovascular health, promotes greater well-being, and supports mental health—all factors that contribute to effective diabetes management. Learn to classify foods and count carbohydrates for a balanced diet. Use a 23cm plate: fill half with protein, and the other quarter with legumes, eggs, and healthy carbohydrates from non-starchy vegetables. Avoid sugary drinks and alcohol.(mayoclinic, 2024)
For people with diabetes, it is advisable to quit smoking as this increases the risk of cardiovascular diseases, blood circulation problems, and worsens nerve complications kidney disease. Healthcare professionals can help patients by providing guidance on how to quit smoking. support and access to appropriate therapies that assist individuals in quitting smoking (NICE, 2022).
 Weight management is linked to improvements in diabetes treatment outcomes. Even moderate weight loss can significantly improve insulin sensitivity and thus blood glucose control. It is evident that a 5% or 10% reduction in body weight leads to improved glycemic control and reduced medication. Nutritional education programs and lifestyle changes are valuable tools that primary care professionals can use to help patients achieve weight loss and improve metabolic health. This helps people with diabetes improve their daily lives and significantly reduce their medication use, helping them to live a relatively normal life. ((gov), 2017)
Conclusion
Diabetes Type 2 is considered a chronic disease that requires ongoing management and patient education to maintain quality of life and prevent complications. The disease develops when the body becomes resistant to insulin or the pancreas does not produce enough insulin to regulate blood glucose levels. The most common risk factors are obesity, poor diet, and smoking, while a sedentary lifestyle contributes to the progressive development of the disease. Understanding these risk factors allows Maintaining blood glucose levels is essential for the body's normal physiological functioning. Insulin and glucocorticoids are hormones that work together to regulate blood sugar levels, ensuring that cells receive enough energy for metabolism to function. Oxygen and glucose are essential for cellular respiration, a process that generates ATP to sustain vital biological functions. When glucose regulation is disrupted, as in diabetes, energy production and overall health can be negatively affected. healthcare professionals to guide patients toward preventive and supportive interventions. 
Blood glucose monitoring is an important strategy that allows people with type 2 diabetes to understand and make informed decisions about their care. Combined with evidence-based lifestyle changes, such as improving their diet with a healthy lifestyle, regular exercise, quitting smoking, and managing their weight, effective glucose control can significantly improve glycemic control and reduce long-term risk. Therefore, healthcare professionals play a crucial role in patient education and support. Their expertise is essential for effective diabetes self-management.
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