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Diabetes mellitus is a condition that affects millions of people worldwide. It is a problem with the way the body makes or uses insulin. Insulin is a hormone that helps the body use glucose for energy. When the body does not make insulin or cannot use it properly, glucose builds up in the blood. This can cause health problems like heart disease, kidney damage and blindness. The common type of diabetes is Type 2 diabetes mellitus. It accounts for 90 to 95 percent of all diabetes cases. Type 2 diabetes happens when the body’s cells become resistant to insulin or when the pancreas does not make insulin. The pancreas is an organ that makes insulin. It is located behind the stomach. Insulin helps the body use glucose for energy. When the body’s cells become resistant to insulin glucose builds up in the blood. This can cause blood sugar levels.
There are things that can increase a person’s risk of getting Type 2 diabetes. Some of these things cannot be changed, like age, ethnicity and family history. Other things can be changed, like being overweight not exercising, eating food, smoking and drinking too much alcohol. Being overweight is a risk factor for Type 2 diabetes. It can make the body’s cells more resistant to insulin. It is very important for people with diabetes to understand how to control their blood sugar levels. This can help prevent long-term health problems. People with diabetes need to know how to eat food and exercise regularly and take their medicine as directed.
[bookmark: _Toc232797967]Maintenance of Blood Sugar Levels
The body needs to keep blood sugar levels within a range to stay healthy. Blood sugar gives the body’s cells the energy they need to work. The pancreas makes two hormones that help regulate blood sugar levels: insulin and glucagon. Insulin helps the body use glucose for energy. Glucagon helps the body make glucose when it needs it.When a person eats their body breaks down carbohydrates into glucose. The glucose is then absorbed into the bloodstream. The pancreas releases insulin to help the body use glucose for energy. Insulin helps the glucose enter the body’s cells. It also helps the liver store glucose for later use. When a person has not eaten for a while their blood sugar levels may drop. This is when the pancreas releases glucagon. Glucagon helps the liver make glucose and releases it into the bloodstream. This helps keep the body’s blood sugar levels stable. The body has a system to keep blood sugar levels in check. When blood sugar levels get too high the pancreas releases insulin to lower them. When blood sugar levels get too low the pancreas releases glucagon to raise them. This system works like a thermostat to keep the body’s temperature stable.
In people with Type 2 diabetes the body’s cells become resistant to insulin. This means that the body must make more insulin to keep blood sugar levels under control. Over time the pancreas may not be able to make enough insulin to keep up with the demand. This can cause blood sugar levels and lead to health problems.
[bookmark: _Toc232797968]Cellular Metabolism: How Oxygen and Glucose Produce Energy
Every cell in the body needs energy to work properly. The body makes energy from glucose and oxygen. This process is called respiration. It happens in the mitochondria which're like the power plants of the cells. There are three stages of cellular respiration. The first stage is called glycolysis. It happens in the cytoplasm of the cell. During glycolysis glucose is broken down into a type of fuel that the cell can use for energy. The second stage is called the Krebs cycle. It happens in mitochondria. During the Krebs cycle the fuel from glycolysis is broken down further to make energy. The third stage is called the electron transport chain. It also happens in mitochondria. During the electron transport chain oxygen is used to make a lot of energy for the cell.
The overall equation for aerobic respiration is:
Glucose + Oxygen → Carbon Dioxide + Water + Energy (ATP)
The body needs glucose and oxygen to make energy. Without them the cells cannot work properly. This can cause health problems. In people with diabetes high blood sugar levels can disrupt the way the cells make energy. This can lead to health problems like heart disease and kidney damage. It is very important for people with diabetes to understand how their bodies make energy. They need to know how to keep their blood sugar levels under control to stay healthy. This means eating food, exercising regularly and taking their medicine as directed. Type 2 diabetes mellitus is a condition that requires management. People, with Type 2 diabetes mellitus need to work with their doctors to develop a plan to keep their blood sugar levels under control. Type 2 diabetes mellitus can be managed with treatment and lifestyle changes.
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Keeping track of Blood Sugar Levels is important when you have Type 2 diabetes. When you check your Blood Sugar Levels regularly you get a lot of information about how well your diabetes is being controlled. This helps you make decisions about the medicine you take, what you eat and how you live your life. You can check your Blood Sugar Levels using a finger-prick Blood Sugar testing device or a device that checks your Blood Sugar Levels all the time. These devices help you see patterns and trends in your Blood Sugar Levels over time. Checking your Blood Sugar Levels regularly has a lot of benefits. First, it helps you find out when your Blood Sugar Levels are too high or too low before you get really sick. If your Blood Sugar Levels are too high all the time you are more likely to get health problems like heart disease, kidney disease and problems with your eyes and nerves. If you find out early you can do something about it.
Second, checking your Blood Sugar Levels helps you understand how different foods affect your Blood Sugar Levels. For example, if you eat a lot of food your Blood Sugar Levels might go up high... If you eat foods that are good for you like foods with fibred, protein and healthy fats your Blood Sugar Levels might stay steady. Third, checking your Blood Sugar Levels helps your doctor see if your treatment plan is working. Your Blood Sugar records give your doctor the information they need to change your medicine, diet and exercise plan. Tracking your Blood Sugar Levels over time also helps your doctor measure something called HbA1c which shows what your average Blood Sugar Levels are over about three months. This gives your doctor an idea of how well your diabetes is being controlled. When you check your Blood Sugar Levels you are more likely to take care of yourself and make good choices about your health. Research shows that people who check their Blood Sugar Levels regularly do a job of controlling their Blood Sugar Levels and following their treatment plan. So, it is really important to record and track your Blood Sugar Levels to manage your diabetes in a safe and effective way. This is a part of taking care of your health when you have diabetes. Checking your Blood Sugar Levels and tracking them over time helps you and your doctor make a plan to keep your Blood Sugar Levels under control.
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Changing your lifestyle is one of the ways to prevent and manage Type 2 diabetes. We know that making changes to what you eat, how much you move and whether you smoke, can really help control your blood sugar levels and prevent problems.
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What you eat is very important when you have diabetes. You should try to eat a diet with lots of vegetables, fruit, whole grains, lean proteins and healthy fats. Foods that release sugar slowly into your bloodstream can help keep your blood sugar levels stable. Try to cut down on processed foods, sugary drinks and refined carbohydrates. These can cause your blood sugar levels to go up and down too much. It is also important to watch how much you eat, especially if you are overweight. Losing weight can help your body use insulin better. Can really improve your diabetes. If you can lose a little weight like 5-10% of your body weight it can make a big difference in how well you control your blood sugar levels and can also help your heart health.
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Exercise is great for people with diabetes. It helps your body use insulin better. Can lower your blood sugar levels. When you exercise your muscles can use sugar effectively which helps lower your blood sugar levels. You should try to do at least 150 minutes of moderate exercise like brisk walking, cycling or swimming every week. You should also do exercises to strengthen your muscles, like weight training, at least two times a week. Exercise can also help you manage your weight, improve your heart health and make you feel better.
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Smoking is very bad for people with diabetes. It can make it harder for your body to use insulin. Can increase your risk of heart disease, stroke and other problems. Smoking damages your blood vessels reduce oxygen to your tissues. Makes inflammation worse. If you smoke you should really try to quit. Your doctor can help you with counseling, nicotine replacement therapy and referrals to programs to help you quit smoking.
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Drinking much alcohol can be bad for your blood sugar levels and can make you gain weight. If you have diabetes, you should follow the guidelines for drinking and try not to drink too much. Drinking in moderation can help prevent problems and improve your diabetes care.
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Stress and poor sleep can be bad, for your blood sugar levels. Stress hormones like cortisol can raise your blood sugar levels. Make it harder for your body to use insulin. You should try to find ways to manage stress like relaxation exercises, mindfulness and regular exercise. You should also try to get 7-9 hours of sleep every night. This can help improve your metabolic health and control your blood sugar levels. All these lifestyle changes can really improve your health and quality of life if you have Type 2 diabetes.
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Type 2 diabetes is a problem. It happens when the body has a lot of sugar in the blood. This is because the body does not use insulin properly and it also does not make insulin. There are things that can make Type 2 diabetes more likely to happen. These things include being overweight, not getting exercise, eating poorly, and smoking. The body needs insulin and another thing called glucagon to keep the blood sugar levels right. These two things work together to keep the body in balance. The body needs sugar and oxygen to make energy. This energy is what makes the body work properly. In people with Type 2 diabetes the body does not use sugar properly. This can cause a lot of problems over time. It is very important for people with Type 2 diabetes to check their blood sugar levels all the time. They need to write down what their levels are. This helps them stay safe. It helps them make good choices about their care. If they check their levels, they can find problems early. They can make good decisions about what to do. There are things that people with Type 2 diabetes can do to feel better. They can eat food, get more exercise, stop smoking and find ways to deal with stress. They can also try to be at a weight. If people with Type 2 diabetes do these things they can stay healthier. They can have a better life. They can also prevent a lot of problems that can happen when they have Type 2 diabetes. Type 2 diabetes is a problem but if people take care of themselves, they can do a lot better.
[bookmark: _Toc232797977]References
American Diabetes Association (2024) Standards of Care in Diabetes 2024. Diabetes Care, 47(Suppl. 1), pp.1–350.
Diabetes UK (2024) Type 2 Diabetes Overview. London: Diabetes UK.
Hall, J.E. (2021) Guyton and Hall Textbook of Medical Physiology. 15th ed. Philadelphia: Elsevier.
International Diabetes Federation (2024) IDF Diabetes Atlas. 11th ed. Brussels: IDF.
Marieb, E.N. and Hoehn, K. (2023) Human Anatomy and Physiology. 12th ed. Harlow: Pearson.
National Institute for Health and Care Excellence (NICE) (2024) Type 2 Diabetes in Adults: Management. London: NICE.
Norris, S.L., Lau, J., Smith, S.J., Schmid, C.H. and Engelgau, M.M. (2022) Self-management education for adults with Type 2 diabetes. Diabetes Care, 45(5), pp.1010–1021.
Tortora, G.J. and Derrickson, B. (2023) Principles of Anatomy and Physiology. 16th ed. Hoboken: Wiley.
World Health Organization (2024) Diabetes Fact Sheet. Geneva: WHO.
Zaccardi, F., Webb, D.R., Yates, T. and Davies, M.J. (2022) Pathophysiology of Type 2 Diabetes Mellitus. Clinical Medicine, 22(2), pp.120–125.
