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Introduction

Type 2 diabetes is one of the most common long term health conditions in the UK and affects millions of people. It develops when the body is unable to use insulin effectively, known as insulin resistance, or when the pancreas cannot produce enough insulin to meet the body's needs. Insulin is a hormone that helps glucose move from the bloodstream into the body's cells where it can be used for energy. When this process does not work properly, glucose builds up in the blood, causing high blood sugar levels.
Diabetes can have a significant impact on a person's health and quality of life. If blood glucose levels remain high for a long period of time, complications can develop. These include cardiovascular disease, kidney damage, vision problems, nerve damage and poor wound healing. Because of these risks, it is important that patients understand how diabetes affects the body and what actions they can take to manage the condition effectively.
Several risk factors increase the likelihood of developing Type 2 diabetes. Some factors cannot be changed, including age, ethnicity and family history. However, many risk factors are linked to lifestyle. Being overweight, eating an unhealthy diet, lack of physical activity and smoking can all contribute to the development of insulin resistance. As a result, lifestyle management plays an important role in both preventing and controlling Type 2 diabetes.
Healthcare professionals, including practice nurses, have a responsibility to educate patients about their condition. By understanding how blood sugar is regulated and how lifestyle choices affect health, patients are more likely to take an active role in managing their condition and reducing the risk of complications.









How blood sugar levels are maintained at a safe and effective level
The body maintains blood glucose levels through a process known as homeostasis. Homeostasis refers to the body's ability to keep internal conditions stable despite changes happening inside or outside the body. Blood glucose regulation is one of the most important examples of homeostasis because cells rely on glucose for energy production.
The pancreas is the main organ responsible for blood glucose control. It is located behind the stomach and is part of both the endocrine and digestive systems. Within the pancreas are groups of specialised cells called the islets of Langerhans. These contain beta cells, which produce insulin, and alpha cells, which produce glucagon.
When a person eats a meal containing carbohydrates, digestion breaks these carbohydrates down into glucose. The glucose is absorbed into the bloodstream, causing blood sugar levels to rise. The beta cells within the pancreas detect this increase and release insulin.
Insulin acts like a key that unlocks body cells, allowing glucose to enter. Once inside the cells, glucose can be used to produce energy. Any excess glucose can be stored in the liver and muscles in the form of glycogen. As glucose leaves the bloodstream, blood sugar levels gradually return to a normal range.
When blood sugar levels fall, such as between meals or during exercise, the pancreas releases glucagon instead. Glucagon has the opposite effect of insulin. It signals the liver to break down stored glycogen into glucose and release it into the bloodstream. This prevents blood sugar levels from dropping too low.
These two hormones work together through a negative feedback system. If blood glucose rises, insulin lowers it. If blood glucose falls, glucagon raises it. This constant balancing process ensures that cells have a steady supply of glucose while preventing dangerous changes in blood sugar levels.
In people with Type 2 diabetes, this system does not function effectively. The body's cells become resistant to insulin, meaning they do not respond properly to the hormone. Although the pancreas may initially produce more insulin to compensate, it often cannot maintain this increased demand over time. Eventually, blood glucose levels remain elevated for long periods, leading to hyperglycaemia.
The relationship between anatomy and physiology is clearly demonstrated in this process. Anatomically, the pancreas contains specialised beta and alpha cells. Physiologically, these cells produce hormones that regulate blood glucose levels. A problem affecting the structure or function of these cells directly impacts the body's ability to maintain homeostasis.


How oxygen and glucose are used to produce energy through cell metabolism
Every cell in the body requires energy to perform its functions. Activities such as movement, growth, repair, transport of substances and maintenance of body temperature all depend on a continuous supply of energy.
The body obtains this energy through a process called cellular respiration. Cellular respiration takes place within structures called mitochondria, often described as the powerhouses of the cell. For cellular respiration to occur, cells need both glucose and oxygen.
Glucose is obtained from food, particularly carbohydrates. After digestion, glucose enters the bloodstream and is transported to body tissues. Insulin helps move glucose from the blood into cells where it can be used for energy production.
Oxygen enters the body through the respiratory system. During inhalation, oxygen travels into the lungs and passes into the bloodstream through the alveoli. Red blood cells then transport oxygen to tissues throughout the body.
Inside the cell, glucose and oxygen combine through a series of chemical reactions. These reactions release energy in the form of adenosine triphosphate ATP. ATP is the molecule that provides energy for cellular activities.
The overall equation for aerobic respiration is:
Glucose + Oxygen = Carbon Dioxide + Water + Energy ATP
The ATP generated through this process powers essential body functions. Carbon dioxide and water are produced as waste products and removed from the body through respiration and excretion.
In people with poorly controlled Type 2 diabetes, glucose remains in the bloodstream rather than entering cells efficiently. As a result, cells may struggle to obtain the energy they need despite high blood glucose levels. This can cause symptoms such as fatigue, weakness and reduced physical performance.








The importance of recording and tracking blood sugar levels 
Monitoring blood sugar levels is an important part of diabetes management. Regular monitoring allows patients and healthcare professionals to understand whether treatment plans are effective and whether blood glucose levels are remaining within target ranges.
One major advantage of blood glucose monitoring is that it helps patients identify patterns in their condition. By regularly recording readings, individuals can see how meals, physical activity, medications, illness and stress affect blood sugar levels.
Monitoring also helps patients identify episodes of hyperglycaemia and hypoglycaemia. Hyperglycaemia occurs when blood glucose levels become too high and can lead to long-term complications if frequently experienced. Hypoglycaemia occurs when blood glucose levels fall too low and may cause dizziness, confusion and, in severe cases, loss of consciousness.
Recording blood glucose readings provides valuable information for healthcare professionals. During appointments, nurses and doctors can review records and assess whether medications, lifestyle changes or treatment plans need to be adjusted. Without this information, it would be much harder to identify trends and make informed decisions
Technology has made monitoring easier than ever before. Many patients now use blood glucose meters or continuous glucose monitoring devices that provide frequent updates throughout the day. However, even simple handwritten records remain useful.
Monitoring can also improve patient engagement. When individuals actively track their blood sugar levels, they often become more aware of how their daily choices influence their health. This increased awareness can encourage positive behaviour changes and greater responsibility for self-management.
However, monitoring alone is not enough. Patients must understand what their readings mean and how to respond to them appropriately. This highlights the importance of education and support from healthcare professionals. Nurses play a key role in helping individuals interpret their results and use the information to improve diabetes management.






Evidence based recommendations of lifestyle changes
Lifestyle modification is recognised as one of the most effective methods for managing Type 2 diabetes. Research consistently shows that healthy lifestyle choices can improve blood glucose control and reduce the risk of complications.


























Healthy diet
Diet is a major factor in diabetes management. Patients should be encouraged to consume balanced meals that include vegetables, fruits, whole grains, lean proteins and healthy fats.
Foods high in added sugar and refined carbohydrates can cause rapid increases in blood glucose levels. Examples include sugary drinks, sweets and processed snacks. Reducing the intake of these foods can help improve blood sugar control.
Portion control is equally important. Even healthy foods may contribute to weight gain if consumed in excessive amounts. Eating regular meals and avoiding frequent overeating can help maintain stable blood glucose levels throughout the day.





















Physical activity
Regular exercise improves insulin sensitivity, allowing cells to use glucose more effectively. Exercise also helps lower blood glucose levels, supports weight management and improves cardiovascular health.
Activities such as walking, cycling, swimming and jogging can all be beneficial. Even moderate increases in physical activity can produce positive health outcomes.
Exercise is particularly important because many individuals with Type 2 diabetes are overweight or physically inactive. Increasing activity levels can reduce insulin resistance and improve overall wellbeing.




















Weight management 
Excess body weight is strongly associated with insulin resistance. Therefore, achieving and maintaining a healthy weight is an important goal.
Evidence suggests that even modest weight loss can improve blood glucose control. Patients do not necessarily need dramatic weight reductions to experience benefits. Small, sustainable changes are often more effective than extreme diets that cannot be maintained long term.






















Smoking cessation 
Smoking significantly increases the risk of cardiovascular disease, which is already higher among individuals with diabetes.
Smoking can damage blood vessels, reduce circulation and increase the likelihood of complications. For patients with diabetes, stopping smoking can greatly improve overall health outcomes.
Healthcare professionals should encourage smoking cessation and provide support through counselling services, nicotine replacement therapy or referral to specialist programmes where appropriate.




















Stress management and sleep
Stress can affect blood glucose levels because stress hormones may increase glucose production within the body. Long-term stress can therefore make diabetes more difficult to manage.
Poor sleep can also negatively affect insulin sensitivity and blood sugar control. Patients should be encouraged to establish consistent sleeping routines and take steps to manage stress effectively.
Simple strategies such as relaxation exercises, mindfulness, social support and regular physical activity may contribute to improved diabetes management.




















Conclusion
Type 2 diabetes is a long-term condition that develops when the body cannot use insulin effectively or produce enough insulin to regulate blood glucose levels. The pancreas plays a vital role in maintaining homeostasis through the production of insulin and glucagon. These hormones work together to keep blood sugar levels within a healthy range.
The relationship between anatomy and physiology is clearly demonstrated through the structure and function of the pancreas and the hormonal regulation of blood glucose. When these normal physiological processes become disrupted, blood glucose levels rise and increase the risk of serious complications.
Glucose and oxygen are essential for cellular respiration and ATP production. Effective diabetes management helps ensure that cells receive the energy required for normal body functioning.
Monitoring blood glucose levels provides valuable information that can help patients and healthcare professionals make informed decisions about treatment. Regular monitoring supports self-management, improves awareness and helps identify patterns that influence blood sugar levels.
Finally, lifestyle changes such as healthy eating, regular exercise, weight management, smoking cessation and stress reduction are evidence-based approaches that can significantly improve diabetes outcomes. Through education, support and active participation in their own care, individuals with Type 2 diabetes can better manage their condition and reduce the risk of long-term complications.
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