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 INTRODUCTION
Type 2 Diabetes mellitus is a chronic metabolic disorder in which the body becomes insulin resistant and stops being able to maintain normal blood glucose levels. It is common in the world and a significant public health issue due to its growing prevalence and health consequences. It impacts millions of people globally and is a major strain on the health care system (International Diabetes Federation, 2025). Type 2 diabetes happens when the body produces insufficient insulin or insulin doesn't work properly, leading to high blood glucose levels (Diabetes UK, 2025). Insulin is a hormone produced in the pancreas, which enables glucose to get out of the bloodstream and into the cells for energy. When this process doesn't occur, blood sugar goes up and can result in short or long-term health issues.
Certain things may increase a person's risk for Type 2 diabetes. Obesity is one of the main risk factors because it is a risk factor that decreases the body's insulin sensitivity. Other risk factors are family history and ethnicity, advancing age, smoking, poor diet and physical inactivity (Diabetes UK, 2025). Diabetes is more common among people of South Asian, Black African and African Caribbean heritage, and they are more likely to develop diabetes at a younger age than other people (Diabetes UK, 2025). Other lifestyle habits, such as consuming a diet high in sugar and saturated fat and a lack of physical activity, can also help bring about insulin resistance.
This report aims to discuss the anatomy and physiology involved in maintaining normal blood glucose levels, describe the use of glucose and oxygen in the production of energy during cellular metabolism and discuss how Type 2 diabetes can impact normal physiology and the significance of monitoring blood glucose. Evidence-based lifestyle advice will also be discussed that will enable the individual to manage their condition and reduce long term complications.








Anatomy and Physiology
Homeostasis is the maintenance of a stable blood glucose level in the human body in the face of changes in the internal and external environment. Blood glucose (BG) is the primary fuel for the body and is required to stay within a normal range for the physiological functions to operate. The pancreas is an important part of the endocrine system and is involved in the regulation of blood glucose. Located behind the stomach, the pancreas contains specialised cells called the Islets of Langerhans which secrete hormones involved in blood glucose regulation (Marieb and Hoehn, 2023).
Carbohydrates are the fuel for the body and during digestion, are broken down into glucose and enter the bloodstream. As blood glucose levels rise beta cells in the pancreas release insulin. Insulin acts as a key that enables glucose to enter the body cells such as muscle cells, liver cells and fat cells where it is either used as energy or stored for future use (Tortora and Derrickson, 2023). Glycogenesis is the process of storing excess glucose in the liver and muscles as glycogen, which helps to prevent hyperglycaemia.
Alpha cells in the pancreas produce glucagon when blood glucose is low (between meals or during exercise). Glucagon promotes the breakdown of glycogen to glucose (glycogenolysis) in the liver. The glucose is then given to the bloodstream to get energy. Blood glucose maintains a normal range by the action of insulin and glucagon in a negative feedback mechanism (Kumar and Clark, 2024).
The chemical reactions that take place in cells to keep them alive (Silverthorn, 2023). In the mitochondria cells respire glucose and oxygen, producing adenosine triphosphate (ATP) which is used to power body activity including muscle contraction, nerve impulse transmission, growth and repair.  Carbon dioxide and water will be produced as a waste product (Marieb and Hoehn, 2023).
In Type 2 diabetes, insulin resistance means the cells don't transport glucose into them as well. Accordingly, glucose is not utilised properly for energy production, creating disturbances in the normal physiological processes.





 Pathophysiology and Impact
Type 2 diabetes occurs because the normal physiological mechanisms which keep blood glucose in check fail. Insulin resistance, or cells that aren't as sensitive to insulin, is the primary characteristic of the condition. In normal conditions the insulin releases glucose into the cells to be utilised as source of energy. With insulin resistance, however, the cells are less sensitive to insulin, and blood sugar stays in the blood, which means it is not taken up by the tissues (Kumar and Clark, 2024). This results in increase of blood glucose above the normal level.
Initially, pancreas tries to compensate for insulin resistance by producing more insulin. This rise in insulin can help keep the blood glucose level normal for a while. As insulin resistance gets worse though, the pancreas may not be able to make enough insulin to keep up with the body's demand for it, leading to hyperglycaemia (high blood glucose), the hallmark of Type 2 diabetes (Diabetes UK, 2025). 
There is important lifestyle factors involved in developing and progressing Type 2 diabetes. Sugar, saturated fat and refined carbs are all linked to weight gain and obesity which is a strong predictor of insulin resistance. The extra fat around the belly releases substances that disrupt the action of insulin and can further wreak havoc on glucose control. Poor glucose control may be due to low levels of physical activity, since exercise is essential for the body to use glucose for energy. Those who are not active physically often have high blood sugar (NICE, 2026).
Another risk factor that can have a negative impact on diabetes management is smoking. The chemicals in cigarette smoke can wreak havoc on blood vessels, raise inflammation and lower sensitivity to insulin. This makes it harder for people with Type 2 diabetes to manage their blood sugar levels and can make them more susceptible to complications. Smoking also plays an important role in increasing the risk of cardiovascular disease, which is increased in individuals with diabetes (Diabetes UK, 2025).
Having poor blood glucose control for a long time can cause serious complications. Damage to blood vessels and nerves may result in diabetic retinopathy, diabetic nephropathy and diabetic neuropathy. In addition, individuals with Type 2 diabetes have an increased risk cardiovascular diseases such as coronary heart disease, heart attacks and strokes. So, well-managed blood glucose and positive lifestyle changes are crucial to minimise complications and keep people healthy and well.


Monitoring and Data Use
Blood glucose monitoring is a key part of the treatment of Type 2 diabetes as it helps to determine how effectively the condition is being managed. Routine monitoring gives valuable information about the current glucose level and pattern or trend which may require intervention. Through these measurements, individuals can gain insight into the fluctuations in their blood glucose levels, which can influence their health and wellbeing, and make informed choices about their health.
Diabetes is most monitored by self-monitoring of blood glucose (SMBG) which is done using a finger prick test. This allows individuals to monitor their blood sugar levels and decide if they fall within the suggested range. If these results are noted, patients can determine the factors that may lead to an increase or decrease in blood glucose and make the appropriate adjustments to their lifestyle. For instance, a person may discover that some foods cause a higher rise of blood glucose than others, which will help them to make more nutritious food selections.
HbA1c testing is also used to check long-term glucose control by healthcare providers. The HbA1c gives a mean blood glucose level over the last 2 – 3 months (NICE, 2026). This test is useful because it gives a more comprehensive view of how people manage their diabetes than blood glucose readings. HbA1c monitoring is an important aspect of diabetes management according to NICE (2026).  
Data collection and analysis are also routinely performed and used to inform clinical decision making and care. The blood glucose level, HbA1c result, blood pressure, cholesterol level, and body weight are measured to see how the disease is progressing and to check for any possible complications. This information is useful in making decisions about medication, diet and continuing care. Hence, precise health monitoring and management is critical to ensure safe management of Type 2 diabetes and to provide effective personalised health care.







Evidence-Based Lifestyle Recommendations
Making lifestyle changes is the best way to treat Type 2 diabetes and to avoid complications. There is evidence from the NHS and Diabetes UK that positive lifestyle changes can have a significant improvement in blood glucose control, insulin sensitivity and health and wellbeing. Many of the risks for Type 2 diabetes are controllable, so people can make positive steps to help manage their Type 2.
One of the top recommendations is a healthy and balanced diet. People with Type 2 diabetes should eat plenty of vegetables, fruits, whole grains, lean proteins and healthy fats while limiting foods high in sugar, saturated fat and refined carbohydrates (NICE, 2026). The following dietary changes may help to prevent a spike in blood glucose and maintain healthy weight. Wholegrain and fibre-rich foods (asparagus wholegrain bread and brown rice) are especially advantageous as they take longer to digest, causing a slow release of glucose into the bloodstream. This keeps blood sugar more stable and decrease the load on the pancreas. 
Regular exercise is also important for proper diabetes control. Exercise increases insulin sensitivity, which means more glucose will get into the cells to be fuelled. Workout can likewise lessen body fat, boost cardiovascular wellness, and lower blood glucose. Current NHS guidance for adults is that they should exercise at least 150 minutes of moderate intensity exercise (such as brisk walking, cycling or swimming) weekly (NHS, 2025). More muscle activity will help get glucose out of the blood and may decrease insulin resistance.
There is a strong association between weight management and the outcomes of Type 2 diabetes. Obesity, especially belly fat, is linked to insulin resistance and decreased glucose metabolism. Even small amounts of weight loss have been seen to enhance insulin resistance and blood glucose levels (Diabetes UK, 2025).  So, it is important to consider being at and staying at a healthy weight as a key component of diabetes care. Sleep and rest is also important in the management of Type 2 Diabetes that poor sleep can reduce insulin sensitivity and make it harder to manage blood glucose level (NHS, 2025).
The other evidence-based recommendation is smoking cessation. Smoking damages blood vessels, contributes to increased inflammation and insulin insensitivity, which makes it more difficult to control blood glucose. By quitting smoking, you'll increase blood flow, lower your risk of heart disease and heart-related illness, and help maintain good health. It is important to take medicines as prescribed and attend regular health checks to keep blood glucose levels at a safe level and to catch any complications that may arise. When combined together these lifestyles changes can help to lower the risk of complications and enhance the quality of life of people with Type 2 diabetes.
Conclusion
Diabetes mellitus type 2 is a long-term metabolic disease which disrupts the normal regulation of blood glucose levels. It is caused by an insufficient amount of insulin produced by the body or by insulin resistance in the body cells, which leads to high blood glucose levels. The maintenance of blood glucose homeostasis is vital as glucose is used for cellular respiration and the production of adenosine triphosphate (ATP) which is used as energy for physiological processes.
We've talked about the significance of the pancreas, insulin and glucagon in maintaining blood glucose levels and keeping body systems in balance. It has also examined how Type 2 diabetes affects these processes and increases the risk of complications such as, cardiovascular disease, kidney disease, eye disease and nerve damage. Moreover, the report emphasised the need for blood glucose monitoring. Evidence-based lifestyle changes (such as healthy eating, exercising, managing weight and quitting smoking), and HbA1c testing. These approaches, combined with the use of suitable treatment and continued health care, can help manage blood sugar levels and minimise complications and help people with Type 2 diabetes live their best lives.
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