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Excessive presence of sugar in the blood is known as type 2 diabetes because a person suffers from either resistance to insulin or low amounts of insulin being produced in the body (American Diabetes Association, 2022). The prevalence of type 2 diabetes continues to be very high throughout the world. There are as many as 537 million cases among adults that have been identified in 2021, and the number is expected to increase until 2045 (International Diabetes Federation, 2021). As far as diabetes is concerned in the United Kingdom, there were more than 4.3 million patients suffering from the disease, with 90% having Type 2 diabetes.
Whereas in type 1 diabetes the destruction of cells responsible for production of insulin takes place, type 2 diabetes is characterized by gradual development over time. This is caused by body cells developing resistance to insulin, thus making it hard to regulate blood glucose levels (NHS, 2023). Several factors could put you at a higher risk for developing type 2 diabetes such as having excess weight especially around the waist, physical inactivity, an unhealthy diet, being older, a family history, and certain ethnic groups.
In this report, an evidence-based discussion on Type 2 Diabetes is presented for patients who visit a general practitioner. The discussion will include information such as regulation of glucose level in the body, metabolism in the cells, reasons for monitoring glucose levels and changes that one may adopt.
[bookmark: _Toc230626618]Section 1: Anatomy and Physiology Blood Glucose Regulation and Cell Metabolism
[bookmark: _Toc230626619]1.1 How Blood Sugar Levels Are Maintained
The body regulates glucose in the blood at concentrations of 4-6 mmol/L by the production of certain hormones by the pancreas. Insulin, secreted from beta cells when one eats food, causes the opening of cell gates in the liver, muscle, and fat tissue cells, thus enabling glucose entrance using the GLUT4 transporters.
Where there is low blood sugar concentration due to factors like fasting or exercising, glucagon is released by the alpha cells, breaking down glycogen in the liver into glucose and adding it to the blood.
Type 2 diabetes is characterized by the malfunctioning of this process. The cells become insensitive to insulin such that the pancreas increases production, but in time loses its capability to do so, resulting in high glucose concentration in the blood, thus causing harm to the heart, kidneys, eyes, and nerves.
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The cells of the human body need energy for their operations, and it is derived from the breakdown of glucose in the body. This is achieved through three stages, and it entails the mitochondria present in the cells. Simply put, the equation can be written as follows: Glucose + Oxygen = Energy + CO2 + H2O
In the first step, the glucose is broken down to form smaller compounds, thereby releasing a bit of energy. The second step involves breaking down of the smaller compounds to release carbon dioxide. The third step uses oxygen to generate energy, mostly 36 to 38 ATP per glucose molecule.
In the case of Type 2 diabetics, since the glucose cannot be absorbed into the cells, the body resorts to burning fats for energy. This results in some toxic substances being generated that may accumulate within the body and create problems.
[bookmark: _Toc230626621]Section 2: Pathophysiology and the Impact of Lifestyle on Blood Glucose
[bookmark: _Toc230626622]2.1 What Happens When Blood Sugar Regulation Fails
Long-term elevated glucose levels in the blood will result in deterioration of blood vessels all throughout the body. The sugar molecules stick to the proteins that line the interior of blood vessels through a process called glycation, which makes the blood vessels delicate. High blood glucose causes damage to both larger blood vessels, increasing chances of heart attacks and stroke, and smaller ones, leading to damage in the eyes, kidneys, and nerves.
On a cellular level, high glucose levels also cause production of reactive oxygen species, which induce inflammation, worsening insulin resistance. The kidneys respond to excess sugar by eliminating it in the urine, resulting in increased urination, thirst, and fatigue – common symptoms of diabetes. The imbalance between the fat content in blood worsens the chances of heart diseases.
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It has been established that food intake has significant effects on blood sugar. Excessive consumption of high-sugar foods, white bread, and refined products can cause high postprandial levels of blood sugar and increase body weight – both factors contribute to the development of insulin resistance. On the other hand, eating plant-based diets, fiber-rich food, lean protein, and healthy fats can stabilize blood sugar and improve insulin sensitivity.
Another important factor associated with the development of type 2 diabetes is insufficient level of physical activity. Muscles have become one of the main targets for glucose removal by insulin. Physical activity stimulates muscle tissue to absorb glucose regardless of the presence of insulin. Therefore, exercise and regular physical activities have an extremely beneficial effect on blood sugar control.
It has been reported that smoking significantly exacerbates all negative factors. The harmful habit affects blood sugar levels due to increased insulin resistance, inflammation, and cardiovascular issues caused by damage to blood vessels. Smoking cessation can improve insulin sensitivity and prevent severe complications. It should be noted that obesity triggers excessive secretion of hormones blocking the action of insulin.
[bookmark: _Toc230626624]Section 3: Monitoring and Tracking Blood Sugar Levels
Blood glucose level monitoring is an essential part of diabetes management. SMBG allows the patient to assess the effect on his/her blood glucose level of factors such as eating, exercising, being stressed, falling ill, and using drugs; he/she is then able to adjust his/her self-management accordingly (NICE, 2022). While a person who suffers from Type 2 diabetes and manages this condition using diet and exercise should check his/her fasting glucose levels and perform HbA1c tests, people on insulin or glucose-lowering drugs would require more frequent testing to avoid hyperglycemia or hypoglycemia.
HbA1c test shows what percent of hemoglobin molecules carry glucose and, thereby, represents one's average blood sugar concentration over the past two or three months, since the life span of red blood cells is 120 days (NHS, 2023). An individual's HbA1c of 48 mmol/mol (6.5%) and above suggests that the person has diabetes, while the HbA1c value lower than 48 mmol/mol is advised for most patients taking diabetes medication.
CGM devices are one of the most advanced tools in terms of diabetes treatment and care because they give the possibility of tracking the current level of glucose in the body by receiving information about it every few minutes with the help of an under-the-skin sensor. As shown by the guidelines of NICE (2022) and new studies in the field of clinical practice, the use of continuous glucose monitoring leads to an improvement in HbA1c values, prevention of hypo glycemia, and overall improvement of the quality of life of individuals.
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Changing what you eat is one of the most effective ways to improve blood sugar control. NHS and NICE guidelines recommend choosing low glycemic index (low GI) foods these are absorbed slowly and cause a gentler rise in blood sugar. Foods high in fiber such as whole grains, beans, lentils, fruits, and vegetables will slow down the digestive process and help to avoid any rapid rises in blood sugar levels during the mealtime period. The findings of one prominent study (known as the Direct Trial) indicated that when patients followed a diet regimen consisting of only 800 calories each day, almost half of those patients went into remission from Type 2 diabetes in just two years.
[bookmark: _Toc230626627]4.2 Physical Activity
For adults who have been diagnosed with Type 2 Diabetes, recommendations are made to engage in at least 150 minutes of exercise weekly, which include activities such as brisk walking, biking, or swimming, along with strength workouts two times a week. A major review of the evidence found that regular exercise reduces HbA1c by about 0.6–0.7 percentage points a meaningful improvement. Exercise also helps with weight loss, lowers blood pressure, improves heart health, and boosts mood, all of which matters for people with diabetes.
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For people who smoke, stopping is one of the best things they can do for their health. Smoking speeds up blood vessel damage, worsens insulin resistance, and raises the risk of all diabetes complications. The NHS quit smoking clinics in conjunction with medications such as varenicline or nicotine replacement therapies make it very much easier for a person to quit. It makes an immediate impact by improving blood circulation, reducing inflammation, and making medications more effective.
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Even losing a little weight can result in significant improvements in blood glucose, blood pressure, and insulin resistance. Programs aimed at weight loss involving proper nutrition, physical activity, and psychological behavioral intervention are advised. In the case of individuals suffering from morbid obesity, special treatment plans might also be explored.
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Type 2 diabetes is a complicated, multifaceted disorder that occurs due to the interrelation between one’s genetics, lifestyle and physiological processes in the body associated with insulin production and sensitivity. The current report has addressed the most important processes underlying the regulation of glucose levels in the bloodstream by means of insulin and glucagon along with the ways in which cells obtain energy using oxygen and glucose through three steps of cellular respiration (glycolysis, citric acid cycle, and electron transport chain). As the functioning of such processes is impaired in patients with type 2 diabetes, the outcomes may be quite serious and affect their overall health.
The significance of frequent monitoring of blood glucose levels has been stressed, because this allows the patient to be aware of his or her condition, recognize any trends that may require attention, and make decisions regarding the self-management of the condition. Lifestyle interventions based on research, which include a change of diet, increased activity, stopping smoking, and managing body weight, have proved extremely beneficial for controlling blood sugar levels and preventing complications, either acute or chronic. As a practice nurse, providing the patient with correct and personalized information is crucial in ensuring patient involvement in their treatment program and achieving better health results.
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