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Introduction
Diabetes mellitus is a chronic metabolic condition, in which blood glucose levels become abnormally high (World Health Organization, 2022). Glucose is the main source of energy for body cells. Normally, a hormone called insulin is produced by the pancreas, and it controls the amount of glucose in the blood. Insulin helps glucose to move from the blood into the body’s cells so it can be used for energy.
The body usually keeps a balanced internal condition called homeostasis. In diabetes, if this system does not work properly, so blood sugar stays high, and that condition is called hyperglycemia (high blood glucose).
There are two main types of diabetes.
Type 1 diabetes is an autoimmune disease in which the immune system destroys the insulin producing beta cells in the pancreas. Because of this the body produces little or no insulin.
Type 2 diabetes mellitus happens when the body does not respond well to insulin resistance so in result glucose cannot enter into cell properly and remains in the bloodstream. Type 2 diabetes is the most common type and it is strongly related to lifestyle (Diabetes UK, 2023). Common symptoms of uncontrolled diabetes include fatigue, increased thirst and frequent urination because high blood glucose affects how the body uses energy (Mayo Clinic, 2023). 
Type 2 diabetes is now one of the most common chronic diseases worldwide and the number of people affected is increasing worldwide (International Diabetes Federation, 2023).
[bookmark: _GoBack]Many lifestyle related risk factors increase the chance of developing Type 2 diabetes. Such as obesity, excessive fat around the stomach may reduce the effect of insulin. Not doing enough physical activity, exercises also make it harder for the body to use glucose. Eating too much sugary foods and carbohydrates raises blood sugar again and again and this puts pressure on the pancreas, other risk factors include older age, family history of diabetes, and smoking, may damages blood vessels and makes insulin resistance worse (NICE, 2023).
Learning and understanding about the causes and risk factors of Type 2 diabetes is important because it helps patients to manage their conditions and reduce complications. This report will describe how blood glucose is controlled, how cells produce energy, and how lifestyles changes can help maintain safe blood sugar levels. In primary care, helping patients understand this process encourages them to follow treatment advice and manage their diabetes safely every day.
Blood glucose regulation 
The body keeps blood sugar at a safe level that is called homeostasis. The pancreas controls this whole process. It has special groups of cells called islets of Langerhans. Some cells (beta cells) make insulin, and the other cells (alpha cells) make glucagon.
After eating foods like rice, bread or sweets, especially carbohydrates foods, the sugar level in the blood increases. The pancreas releases insulin. Insulin helps the sugar enter the body cells to be used for energy. Any extra sugar is stored in the liver. This makes the blood sugar return to normal.
When blood sugar becomes low, such as between meals or during fasting, the pancreas releases a hormone called glucagon. Glucagon signals the liver to break down the stored glycogen into glucose and release it into the bloodstream, and this increases the blood sugar and stops it from becoming too low. Insulin and glucagon work together to keep blood sugar balanced (Guyton and Hall, 2021).
In Type 2 diabetes, mellitus the control system does not work properly. The pancreas still produces insulin, but the body cells do not respond to it well. That is called insulin resistance, because of this, glucose cannot enter into the cells and remains in the bloodstream, causing high blood sugar and persistent hyperglycemia. 
If blood sugar stays untreated after some time, the pancreas becomes weak and makes less insulin, so blood sugar control becomes worse (American Diabetes Association, 2024).
Explaining during consultation how insulin and glucagon control blood glucose helps patients to understand why medication, regular meals, and monitoring are important for maintaining stable blood sugar levels. If blood sugar stays untreated or uncontrolled for a long time, it can damage the blood vessels and nerves and cause serious problems such as eye disease, kidney disease, and nerve damage. Therefore, explaining how insulin works and helps patients take their medicines on time and follow their meals schedules, which helps patients to prevent from long term complications.
Cellular Metabolism (ATP Production) 
Human body cells need a continuous supply of energy to support normal body functions such as movement, breathing and maintaining body temperature. This energy is produced in the form of adenosine triphosphate (ATP) through a process called cellular respiration (Tortora and Derrickson, 2021). After the food is digested, carbohydrates break down that food into glucose. Which enters the bloodstream, insulin helps the glucose move from the blood into the body cells. At the same time, oxygen from breathing is carried by the blood to the cells. As shown in Figure 1, glucose and oxygen are used inside the mitochondria to produce ATP energy for the body.
[image: ]
Figure 1: Cellular respiration showing glucose and oxygen used to produce ATP (Author’s own diagram).

Inside each body cell, sugar (glucose) is used to make the energy. First, the glucose is partly broken down in the cell fluid called the cytoplasm. This first step is called glycolysis. It releases a small amount of energy. After this, the broken glucose moves into a part of the cell called mitochondria (the energy of the cell). Here, oxygen that we breathe in is used to break the glucose completely. This process is called aerobic respiration. During aerobic respiration, a large amount of energy is produced in the form of ATP. ATP is the energy which body needs to do work. The body uses this energy for many other activities such as: muscle movement, heartbeat, brain and nerve activity, normal organ function. At the same time carbon dioxide and water are produced as waste. The carbon dioxide is carried by the blood to the lungs and leaves the body when we breathe out.
Glucose + oxygen → Energy (ATP) + Carbon dioxide + water
In people with Type 2 diabetes, the body does not use insulin properly, so glucose cannot enter into the cells easily. because of this, the cells cannot make enough energy (ATP) even though blood glucose level is high. This is why people with uncontrolled diabetes often feel tired and weak (Diabetes UK, 2023).
This also explains why patients with uncontrolled diabetes may find it hard to do daily activities and exercise. Educating patients about this connection can motivate them to control their blood sugar because they feel more energetic.
When nurses explain this to patients, they better understand that, why controlling blood glucose was important to overcome the tiredness and help to keep the body working normally.
Blood Glucose Monitoring
Checking blood glucose level daily is an important part of managing Type 2 diabetes mellitus. Doctors and nurses usually advised the patient to use a glucometer, which is a small device patient used to measure blood glucose, using a drop of blood from fingertip (NHS, 2023). This will helps the individuals to check their glucose levels at different time of the day, such before breakfast, before lunch time and before dinner or before going to sleep. Writing down these readings over time helps patients and healthcare workers to see the patterns in blood sugar levels.
Tracking these blood glucose levels helps to identify the hyperglycemia which is high blood sugar and hypoglycemia low blood sugar. When nurses and doctors noticed the abnormal reading of blood glucose level they develop the treatment plans such as medication, diet and physical activities like waking. Health care providers also use the HbA1c test, which helps to measures the average blood glucose level, over the last two to three months (NICE, 2023). This shows long term blood sugar control or uncontrolled and it also help to check the treatment is working well or not.
By reviewing this information, nurses and doctors can give proper advice and help reduce the issues such as nerve damage, kidney disease, and heart disease. Teaching patients how to monitor their blood glucose also helps the patients to manage their conditions and keep their blood sugar at safer levels in daily life (American Diabetes Association, 2024). Without monitoring, blood sugar may stay high for a long time, which increases the risk of serious health problems and hospital admission.
Lifestyle changes
Diet
Diet is very important in controlling Type 2 diabetes. Foods which contain carbohydrates are break down into glucose and increase the blood sugar levels. Eating a lot of sugary foods and refined carbohydrates can cause quick rise in the blood glucose, and makes the body needs more insulin. Over time this makes the insulin resistance worse.
Doctors and nurses advised the patients to eat a balanced and healthy diet with healthy carbohydrates, fiber and controlled the portion size of meal, food with a low glycemic index release sugar slowly into the blood and stop sudden rises in blood sugar. High fibers foods such as vegetables, whole grain and beans slow the sugar absorption in the intestine and help to keep the blood sugar more stable. When patients understand how food affects their glucose levels, they can better control their condition and reduce complications (Diabetes UK, 2023).
These diet changes stop the sudden rise of blood sugar and reduce the pressure on the pancreas. Over time this can slow the insulin resistance and may reduce the need for stronger medicines.
Exercise 
Regular exercise is very important for managing Type 2 diabetes. When a person exercises, the muscles of body needs more energy and as a result use more glucose from the blood. This lowers the blood sugar and helps prevent high blood sugar levels (hyperglycemia). Exercise also helps the body use insulin better, so glucose can enter the cells more easily.
Physical activities also help to control body weight, which may reduce the insulin resistance. Activities like walking, cycling, and light aerobic exercise can improve blood sugar can be control id done regularly. Encouraging patients to be active everyday which help the patients to manage their diabetes and improves their overall health (American Diabetes Association, 2024). 
Exercise is very helpful because when muscles move, they can take in glucose even if insulin does not work well. For this reason, physical activity is usually first advice from doctors and nurses to control Type 2 diabetes.
Smoking
Patients who have type 2 diabetes mellitus, for them smoking is harmful effect. Cigarette smoke contains different type of chemical which may affects the body from head to toe, those chemicals also damage the blood vessels and reduces the supply of oxygen to body tissues. This increases the risk of cardiovascular disease, which risk is already higher in people with diabetes. Smoking also increases insulin resistance, which also make difficult for insulin to move glucose into the cells. As a result, blood glucose levels become harder to control for such patients 
Smoking also slows the wound healing and increases the risk of problems such as nerve damage and foot ulcers. Doctors and nurses encouraging patients to stop smoking, which can control blood sugar levels and lower the chance of long term disease. Therefore, giving advice and quit smoking is an important part of diabetes care (Centers for Disease Control and Prevention, 2022).
Stopping smoking is very important because diabetes already increases the risk of heart disease. When smoking is combined with diabetes, it increases the chance of heart attack and stroke. So educating healthy lifestyle habits is very important in primary healthcare. 
Conclusion 
Type 2 diabetes mellitus is a long term condition that affects how the body controls blood sugar balanced. Normally insulin and glucagon maintain blood glucose balance, but in Type 2 diabetes insulin resistance prevents glucose from entering the cells effectively, but in Type 2 diabetes the body does not respond to insulin properly. Because of that, sugar stays in the blood instead of entering into the cells, which reduces energy and can cause tiredness.
Monitoring blood glucose regularly, using a glucometer and HbA1c test helps the patients and doctors to see the patterns and adjust treatment according to the report when needed. Regular checking helps prevent complications and helps the patients to manage their diabetes more safely.
Changing lifestyles habits also controlled the diabetes. Eating a balanced diet, doing regular workout and stop smoking improves the uses of insulin resistance, control blood sugar, and lower the risk of complications. Teaching patients about these factors helps them to manage their diabetes themselves. Therefore improving patient understanding is primary care and it is very much important for better health and safe blood sugar control. Therefore the practice nurse plays an important role in educating patients, encouraging healthy habits, and helping them to manage their diabetes condition safely in everyday life.
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Figure: Cellular respiration and ATP production




