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1. [bookmark: _Toc231590143]Introduction
Diabetes is a chronic condition of the metabolism, where the level of glucose (blood sugar) in the blood is not controlled. Glucose is the body's primary source of fuel and carbohydrates are the source of glucose. (Cleveland Clinic, 2022). Insulin is a hormone the body needs to get glucose from the blood to the cells to use for energy. Diabetes occurs when the body does not make enough insulin or can't use the insulin it produces. The diabetes has a numerous variety and the most common being Type 1 diabetes (T1D) and Type 2 diabetes (T2D). Type 1 Diabetes is an autoimmune disorder that is caused by the damage of the cells in the pancreas which produce insulin (Cleveland Clinic, 2023). Usually, type 2 diabetes is a consequence of insulin resistance and/or inadequate insulin production. If a woman is diagnosed with diabetes during pregnancy, it's called "gestational diabetes" and is a risk factor for Type 2 diabetes.
There are several risk factors associated with Type 2 Diabetes. Some of these factors include obesity, physical inactivity, poor nutrition, age, and family history of diabetes, high blood pressure, smoking and ethnicity. Being overweight, especially if excess fat is around the abdomen, increases the risk for developing insulin resistance (Adeva et al., 2024). Not being active, smoking and high calorie foods can contribute to the risk. Today, there are changes in lifestyle such as less active lifestyles and more processed foods which make Type 2 diabetes more likely. By 2050, 1 in 8 adults will have diabetes (13.0%) 853 million people (as shown in Figure 1) (Murphy, 2025). Hence, it is crucial to inform patients about diabetes and factors which can influence their blood glucose levels to enhance the health outcomes and prevent diabetes complications.
[image: Comparative bar chart showing the prevalence and number of people in the world with diabetes aged 65-99 (2024 vs. 2050)]
Figure 1  No of people with Diabetes 
Source (Muphy, 2026)

2. [bookmark: _Toc231590144]How Blood Sugar Levels Are Maintained at a Safe and Effective Level for the Body's Needs
Regulating blood sugar is essential to provide a steady supply of energy to the body's cells, and to prevent an excessive rise or fall in blood sugar. The regulation is under the control of the coordinated activities of the hormone triggered by insulin and glucagon from the pancreas. After eating, carbohydrates are turned into glucose, which is absorbed into the blood (Lema, 2021). Pancreas increases its insulin secretion when blood glucose increase. Eventually, over time, blood sugar will be sufficiently brought back under control as glucose is taken into the cells from the blood (Hantzidiamantis, 2024). Glucagon is made by the pancreas when the blood glucose level falls, for example, during fasting or activity. Glucagon stimulates the liver to release glucose from its stored glycogen and into the blood. This action enables proper regulation of blood sugar and allows for a continuous supply of energy for the organ system, particularly to the brain.
In healthy individuals, blood glucose is maintained near a set point by negative feedback (Ahmed and Khalique, 2020). However, with a person suffering from diabetes, it does not work. In Type 2 diabetes, however, the cells may only partially respond to insulin resulting in a lack of uptake of glucose. This helps maintain the balance of blood sugar and maintains its level appropriately high for a period. A prolonged period of high blood glucose is called hyperglycaemia and can cause harm to the blood vessels and nerves. High blood glucose (glycaemia) can damage blood vessels and nerves with the passage of time. This increases the likelihood of getting many serious diseases, such as heart, kidney, nerve and eye diseases. On the other hand, hypoglycaemia (Uncontrolled Low Blood Glucose) causes dizziness, confusion, sweating and loss of consciousness (Paluchamy, 2019). The aim is to get good blood sugar control using medications and the use of lifestyle changes like exercise and nutrition to keep the blood sugar level in range so that targeted for A1C.
3. [bookmark: _Toc231590145]How Oxygen and Glucose Are Used to Produce Energy Through Cell Metabolism
The body requires energy for its essential activities such as moving around, breathing, building up and repairing. The energy generated is energy generated in the cells' mitochondria in cellular respiration (Petrescu and Petrescu, 2021). 
The overall equation for aerobic respiration is: 
In this process, the food's glucose is supplied to the cell with the help of insulin. Respiration of oxygen in lungs and carriage to tissue in blood. In the mitochondria, glucose is broken down, freeing up potential energy that is stored in its structure (bbc, 2024). This energy goes into molecules of ATP carbon dioxide and water are waste products. The steps include glycolysis (decomposition of glucose into smaller molecules), import of the glucose molecule breakdown product in mitochondria during the citric acid cycle and the electron transport chain. Along with these reactions, these molecules are transported into the mitochondria where the remainder of the reactions occur in the cycle and electron transport chains. In general, oxygen plays a role in electrons acceptance and ATP efficient generation (Biro 2022). If there is not enough glucose activity in the blood stream, then the diabetic may have a shortage of insulin activity. 
4. [bookmark: _Toc231590146]How Recording and Tracking Blood Sugar Levels Helps Individuals with Type 2 Diabetes to Safely Manage Their Condition
Blood sugar level monitoring is amongst the most important steps of diabetes care. Blood glucose monitoring and self-measurement provide the person with and their health care provider with information about glucose control and help create a pattern of glucose monitoring that can signal to the individual or provider for the need for action (Weinstock et al., 2020). Regular blood glucose checking provides a lot of clear data about the effect of food, activity, medicine, sickness or stress on blood glucose control. This allows patients to keep track of this throughout time and take appropriate actions regarding lifestyle and treatment. Like, blood glucose can enhance in a patient after eating meals that contain lots of sugars or carbohydrates. 
Blood sugar monitoring also helps in the recording of hyperglycaemic periods and hypoglycaemic periods. This early detection of a problem reading allows them to act early enough to avoid complications (Perazzo et al., 2022). Reviewing the posted blood sugar readings assists health care providers make decisions regarding treatment effectiveness and arrive as close to evidence-based conclusions as possible for changes to the medicine. It can gain insight into how well current management is considering target blood glucose ranges. 
In addition, self-monitoring contributes to the involvement of the patient and self-care. They start to understand their illness more and are gaining confidence in their situation. Patients with active monitoring had better glycaemic control and fewer complications from their diabetes (Cheng et al. 2019). Another way to check long-term blood sugar level is through the HbA1c test, which is done regularly each day. The blood test can indicate that the average blood sugar over the last 3 months is. This blood test allows to get an overall picture of how diabetes is managed. Self–monitoring combined with periodic testing of HbA1c gives a general view of blood glucose control and helps to figure out to control diabetes safely and efficiently (Garg and Hirsch, 2018). Reducing glucose fructose corn syrup intake is important in managing diabetes’ as it helps miaintain stable blood sugar levels.
5. [bookmark: _Toc231590147]Evidence-Based Recommendations on How Lifestyle Changes Could Help Improve Their Condition
The ideal treatment for Type 2 Diabetes is: Make some lifestyle changes. The bottom line is that a diet, exercise program, smoking cessation and weight control program are all intertwined to help keep blood sugars in better control and to prevent complications. There must be a Healthy Diabetic Diet for all diabetics (Hu et al., 2018). Eating more whole-grains, fresh fruits and vegetables, lean foods, legumes and healthy fats, and fewer sugars, saturated fat and refined carbohydrates, should be encouraged. Low glycaemic index (GI) foods are foods that will increase blood glucose (BG) levels slowly and not cause a rapid increase in blood glucose (BG). Part size is also important since eating too much food can result in obesity and thus insulin resistance. 
Furthermore, exercise increases the sensitivity of body's cells that can utilize glucose. Exercise can also be used to lower blood sugar, lessen heart issues and weight loss. For adults, activity guidelines are 150 minutes of moderate activity such as brisk walking, cycling or swimming (CDC, 2023). Strength training activities to be carried out at least two times a week as well. Exercise has been shown to be effective in improving diabetes control and lower blood Ha1c (Boniol et al., 2017). Likewise, there's also an overweight problem that is additionally solved because of pressure drops on insulin resistance. The impact of weight loss can be significant when gaining weight-loss while having Type 2 diabetes. For people that lose 5-10% of body weight, it has been found that their body is more insulin sensitive and will experience the following positive effects: decreased blood glucose, decreased blood pressure, improved cholesterol (Ryan and Yockey, 2017). Maintaining a healthy diet and regular exercise and behavioural controls can aid in a healthy weight.
Type 2 diabetes. Nicotine has been shown to have an adverse effect on insulin activity and its effect of causing an increase in insulin resistance. People with diabetes experiencing secondary complications of the disease, such as smokers are more vulnerable to heart and blood vessel diseases, stroke, kidney disease and poor circulation (Śliwińska and Milnerowicz, 2017). Not smoking contributes to better overall health, reduces the risk for cardiovascular conditions and helps to manage diabetes. All health care workers should advise and encourage staff to quit smoking and make appropriate referral. Furthermore, hormones like cortisol, adrenaline etc. may control blood glucose and stress would be a factor that can influence it. These hormones can make your body less responsive to glucose control and can make glucose control in diabetes more challenging. 
6. [bookmark: _Toc231590148]Conclusion
Diabetes is a medical disease caused by uncontrolled increase in blood sugar (glucose) level. Risk factors are associated with a lot of factors to develop Type 2 diabetes such as obesity, dietary habits, sedentary lifestyle, smoking and family history are some. Insulin/glucagon regulates the entry and storage of glucose in the body and is essential for maintaining a normal blood glucose range. If the glucose molecules and oxygen are used in the process to produce ATP (Energy) then the process is cellular respiration. In diabetes the mechanism may not work as it should, which results in raised blood sugar. Through monitoring and tracking, individuals can keep their blood-sugar levels in check, gain insight into blood-sugar patterns, prevent fluctuations and respond to blood-sugar changes by engaging in successful treatment, while communicating with health-care providers. Monitoring is vital to disease management and self-management should be a part of monitoring. Taking prescribed medication, eating a healthy diet, daily exercise and control of body weight as well as quitting smoking and cigarettes and manage stress are all essential steps to take that can help you control your blood sugar levels and prevent any future problems. Type 2s can manage their diabetes and their health through education, self-monitoring, and positive lifestyle changes.
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