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Understanding Type 2 Diabetes
Introduction
Diabetes mellitus known as Diabetes Type 2 is a chronic condition where the Body cannot keep blood glucose levels within a healthy range properly. There are two forms of Diabetes which are Type 1 and Type 2. In Type 1 Diabetes, the immune system is destroying the cells producing insulin and in Type 2 the most common form where 90-95% of the cases are worldwide the regulation of the glucose levels in the blood is affected. (NHS,2025) This report explains how the Body regulates Blood sugars, why monitoring Glucose levels is important and how lifestyle changes can help people manage their condition effectively. Glucose is the main source of energy for our Body's cells, and the regulation of is essential for our Health. The cells in our Body become resistant to Insulin a hormone Produced by the pancreas which allows glucose to enter cells. (Diabetes UK 2024) The effect of being resistant to insulin is that the pancreas over time produces less insulin and as a result glucose is building up in our bloodstream instead of reaching where it's needed and leading to high blood sugar levels. A variety of risk factors contribute to its development which includes family history, overweight especially around the abdomen, no physical exercise, increasing Age, unhealthy diet with high sugar and refined fats, and ethnicity such as Black African and African-Caribbean or South Asian backgrounds are caring a higher risk. (WHO,2023) Type 2 Diabetes without proper management can lead to serios long-term health issues like vision problems, heart diseases and kidney damage.
Regulation of Blood Glucose in our Body Insulin a Hormone produced by the Pancreas is the main regulator for glucose in our Bloodstream. This process is called homeostasis, which is a self-regulating system that keeps the body balanced and stable. The pancreas located behind the stomach play the most important role in this process. Special groups of cells called islets of Langerhans which contain two key cell types: alpha cells and beta cells were found inside the pancreas. (Diabetes Teaching Center, UCSF, n.d.)
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Between meals, the insulin levels are constant and low. This allows the body to use stored energy supplies (fat and glycogen) and to release glucose and other fuels from the liver. During non-eating periods like overnight when we sleep, between meals or when fasting, the steady continuous supply of insulin is called background or basal insulin, and the glucose levels are between 60-100 mg\dl. While eating a fast boost of insulin named bolus, insulin is released from the pancreas. This helps transport glucose out of the blood and carries it to the cellular energy supplies and stores it for future use. (Diabetes Teaching Center, UCSF, n.d. )
Glucose, Oxygen and Energy production
In Type 2 diabetes, the cells have a resistance to insulin and make it difficult for glucose to be absorbed from the blood into the cells for it to break it down and convert it to energy. Usually when glucose enters the cell, it traps it immediately and starts to break it down into usable energy. This process is called cellular respiration. The glucose enters the cell and stays in the jelly like cytoplasm then enzymes cut the glucose molecule in half and moves it to the mitochondria and takes away high-energy electrons after this step carbon dioxide is released also known as the waste product to breathe out. The cell transfers the high-energy electrons to the conveyor belt inside the mitochondria, triggering a cash-out of ATP energy which needs oxygen to go into the bloodstream. (Paris J. Hantzidiamantis; Ayoola O. Awosika; Sarah L. Lappin. 2024 ). Even if there is plenty of glucose in the bloodstream, the cells can still starve effectively of fuel. The cells sent signals to the liver asking for more fuel. The liver responds and sends more, causing the surplus to worsen. Smaller amounts of glucose entering the cells means less glucose for the respiration into the mitochondria. The effect of that is less ATP energy is produced, leading to people with diabetes type 2 feeling a lack of energy and getting tired. The cells in the people who have this condition are not getting enough fuel to work as it should be. Surplus glucose is stored in the liver and muscles as glycogen for later use but because of the cells not absorbing glucose properly, the leftover builds up in the blood leading to causing chronic high blood sugar (hyperglycemia). To get rid of the excess glucose, the body dumps it into the Urine, resulting in frequent urination and extreme thirst. Surplus glucose that circulates in the blood acts like glue through a process named glycation. The sugar sticks to proteins, fats, and blood vessels without the need for enzymes causing small and large blood vessels and walls to be damaged. After a while these damages drive to the classic manifestations including kidney damage (nephropathy), vision loss (retinopathy) and nerve damage (neuropathy). ( Roden M. and G. I, Shulman 2019 ).
Continuing exposure to high amounts of excess glucose is unhealthy for the pancreas. From trying to pump out enough insulin to clear the sugar, the insulin producing beta cells get overworked and exhausted, causing them to wear out and produce less insulin over time. Another way for the body to get rid of the leftovers is to force glucose out of the blood and send it to the liver to turn it into fat (triglycerides). In Diabetes Type 2 the fat spills over into other organs that are not supposed to store fat like the Liver leading to (fatty Liver disease) and the pancreas keeps worsening the insulin resistance.  
Why is monitoring Blood Glucose important?
[bookmark: _Int_5ghP1nRy][bookmark: _Int_DIcpEWYi]For people with type 2 diabetes, the most important part of managing their condition is monitoring the blood glucose to prevent medical emergencies like over time damages to vital organs such as the heart, Kidneys or the Brain and other life-threatening situations. It helps people to recognize how their blood sugar levels change during the day and what affects them such as stress, food, medication, or physical activities. The standard way to monitor the blood sugar levels is by measuring it with a blood glucose meter. To test you simply prick your fingertip with a lancet to produce a drop of blood and apply it to an active test strip inside the meter. The display of the device shows you your current blood sugar level in millimoles per liter ( mmol\L) in a view seconds. Everybody has a different target number, but the most adults with Diabetes type 2 recommended is to have before meals between 4.0-7.0 mmol\L and 2 hours after food less than 8.5 mmol\L (MyHealth London n. d. ). What Happens when the blood sugar is too high or to low? When the blood sugar is too high it's called Hyperglycemia and the symptoms include feeling tired, blurred vision, feeling verry thirsty, and passing urine more frequently. If blood sugar stays too high for an extended time it can damage nerves and blood vessels and as a result to serios problems with the Kidneys, Heart, Feet, and Eyes. Hypoglycemia means low blood sugar which can be recognized by these symptoms: paleness, hunger, sweating, shakiness, and feeling irritable. This can happen when someone is taking certain diabetes medication or insulin. That's why monitoring blood glucose regularly is so important to recognize both conditions early and prevent dangerous situations. It helps people to seek medical attention when necessary, and to adjust their meals and activity accordingly. (Renard, 2005). 
Lifestyle Recommendations for Type 2 Diabetes Management
Positive lifestyle changes are the most powerful and curtail ways to manage type 2 diabetes. For most people, lifestyle adjustments are the foundation in their care plan. They can improve insulin sensitivity, lower blood glucose levels, reduce the risk of complications, and over time even reduce the need for medication. The most important parts of the management are to focus on a healthy diet to maintain and physical activity for a healthy weight, managing stress, and getting enough rest. (Marion J. Franz, 1997). 
Healthy eating and balanced diet
The biggest role in keeping blood sugar levels stable plays a healthy diet. What is a healthy diet? The goal is not to cut out completely sugar and carbohydrates but to choose the right types and the right portions. Carbohydrates have the most effect on blood glucose than other nutrients. Digestion breaks them down directly into sugar to manage the levels. It is important to choose the right carbohydrates such as whole wheat pasta, brown rice, oats, and whole grain bred which break down slowly to produce measured energy without unexpected bursts. What to limit or avoid: carbohydrates like sweets, fizzy drinks, white bread, sugary cereals, and cakes. They digest faster and as a result blood sugar jumps up rapidly. (Lean and Combet Cambridge University 2020). Fruits and Vegetables are required as a part of the diet targeting for minimum 5 portions a day.
Fruits and vegetables provide important nutrients for the body including fiber, minerals, vitamins, and antioxidants without these blood sugar spikes up. Fiber found in Vegetable, beans, wholegrains, and lentils slows down the digestion and keeps the stomach full for a longer time and it encourages a healthy gut. Proteins like tofu, beans, lean meat, fish, and eggs help to keep blood sugar levels steady after meals. Healthy fat food like salmon, nuts, avocado, and olive oil is good for cardiovascular health which is verry important because diabetes causes a higher risk for heart diseases. (NHS 2025). Consuming smaller and regular meals throughout the day is better than eating 3 big meals to prevent dramatic heights and lows in blood sugar. Checking food labels to choose food with lower sugar, salt, and saturated fats makes a big difference too. Changing habits does not mean giving up on favorite foods completely but reducing them and enjoying treats occasionally. 
Physical activity and maintain healthy weight
Recommended is at least 30 minutes a day five times per week of moderate activity which includes swimming, dancing, cycling, Brisk walking, and gardening that also counts as moderate activity. It can be helpful to do some strength and resistance exercises such as lifting weights or bodyweight exercises two times a week. To burn glucose more efficiently even at rest, it's important to build more muscles. The Body feels warmer and you breathe a little harder but should be able to conversate with someone. (NICE, 2024). At first small changes like taking the stairs instead of the lift walking short distances instead of driving, or gentle stretching can pe productive and improves mood, sleep quality, strengthens the bones and the heart even can help lose or maintain the same weight. It is still verry important to check blood sugar after exercise, especially when taking medication to prevent hypoglycemia. Always having a small snack with you just in case is a good idea. If you have extra weight, especially around the waist makes it harder for the body to respond to insulin and the pancreas works harder to produce insulin, but the blood sugar is still higher than it should be. Even losing a small amount of weight around 5% to 10% can make a big difference and improve glucose levels and reduce complications. 
Stress management and getting enough sleep
Stress management and getting enough sleep are as important as the other factors. When people are stressed, the hormones, cortisol, and adrenaline are released, and blood sugar raises to give the body enough energy to deal with the situation. If stress continues for a longer period, these hormones stay high and make managing blood glucose even harder. Poor sleep quality affects the body how it responds to insulin, and you feel hungry and craving sugary foods. Stop Smoking and consuming alcohol are crucial to prevent damages in blood vessels, strokes, kidney problems, heart diseases, and circulation issues.                              ( Diabetes UK, 2024).

Conclusion
Type 2 diabetes is a complicated condition where the body is resistant to insulin and affects how glucose is used for energy. The understanding of how blood sugar is regulated, monitored, and influenced by lifestyle is the most important for people with type 2 diabetes. Besides medication, healthy eating habits, regular physical activity and constant monitoring of blood sugar and positive daily choices to reduce stress and sleep well help prevent risk, complications and improve quality of life.
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