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[bookmark: _Toc220620799]Introduction 
The present aims to provide awareness to diabetic patients about their condition and help them identify the importance of tracking and recording blood sugar levels for long-term health benefits. The percentage of diabetes among patients 18 years or above has increased from 7% in 1990 to 14% in 2022 (WHO, 2026). Diabetes is a chronic condition that occurs either due to insufficient production of insulin through pancreas and inability of the body to efficiently utilise the produced insulin. Insulin is a hormone responsible for regulating blood glucose (WHO, 2026). The key symptoms of diabetes are presented in the figure below: 
[image: ]
Figure 1 Symptoms of diabetes (Chinenye , 2019).
The most common types of diabetes are type 1 and type 2 diabetes and gestational diabetes. Type 1 diabetes occurs due to little or zero production of insulin in the body. It is usually diagnosed among young adults and children, but it can also be diagnosed at any age. Patients with type 1 diabetes need regular insulin intake (Gupta and Soni, 2019). Its risk factors include family history like having a parent or sibling with same condition and age because it is most common in children and young adults (CDC, 2026).
Type 2 diabetes is caused by the inability of the body to efficiently utilise insulin. It is the most common type of diabetes (Gupta and Soni, 2019). Its primary risk factors are obesity and being overweight and family history. Limited physical activity, presence of non-alcoholic fatty liver diseases, previous history of gestational diabetes and age over 45 years are also key risk factors (CDC, 2026). 
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Figure 2 Type 1 and type 2 diabetes (Gupta  and Soni, 2019).
Lastly, gestational diabetes occurs during pregnancy and often cures on its own after child birth (Bessesen, 2023). However, a history of gestational diabetes increases changes of type 2 diabetes later in the life (Bessesen, 2023). Its risk factors are a history of this condition in a previous pregnancy, giving birth to a child who weighs over nine pounds, obesity, age 25 or above, family history of type 2 diabetes and PCOS. 
[bookmark: _Toc220620800]Process of maintaining blood sugar levels 
Effective and safe management of blood sugar levels is critical for diabetes management because it reduces the risk of kidney failure, nerve damage and cardiac conditions along with minimising acute and life-threatening emergencies among patients (CDC, 2026). A healthy range for blood sugar is generally around 70 to 110 mg/dL during fasting. It is obtained through an autonomic homeostatic process that involves bloodstream, pancreases and liver. Two primary yet opposing hormones including glucagon and insulin are used in this process as a negative feedback loop to maintain constant energy supply to cells and prevent negative side effects of high blood sugar. Here, insulin plays a role in lowering blood sugar levels. Pancreas secrete insulin through beta cells to control high blood glucose levels (Osunde et al., 2025). Insulin serves as a key to enable cells in fat, liver and muscles to use glucose for energy and also trigger to live to transform excess glucose into glycogen for future. 
Glucagon, on the other hand is released by alpha cells in pancreases to manage low blood glucose levels. Glucagon enables the liver to breakdown stored glycogen into glucose and release it into the bloodstream. 
The below figure provides a visual representation of the dynamic balance between glucagon and insulin in managing blood sugar (Röder et al., 2016). The image presents two contrasting conditions; after the mean and between meals. Blood glucose spikes after a meal and reduces between meals. The image shows a spike in blood sugar due to glucose absorption from digested food. It shows how insulin is released by beta cells to take up glucose from bloodstream. The image further depicts a role of insulin in store excess glucose as glycogen to maintain balance in blood glucose levels. This process is aimed at preventing long-term hyperglycemia. The image further depicts how blood glucose naturally declines when glucose is consumed for energy. It shows the release of glucagon from alpha cells in pancreases to prevent hypoglycemia and maintain consistent glucose supply to organs (Röder et al., 2016).
[image: Maintenance of blood glucose levels by glucagon and insulin. When blood glucose levels are low, the pancreas secretes glucagon, which increases endogenous blood glucose levels through glycogenolysis. After a meal, when exogenous blood glucose levels are high, insulin is released to trigger glucose uptake into insulin-dependent muscle and adipose tissues as well as to promote glycogenesis.]
Figure 3 Process of blood sugar level management in the body (Röder et al., 2016),
Liver, gut, brain and adrenal glands act as supporting organs in this process to maintain safe and effective levels of blood sugar. Liver acts as a buffer by storing and releasing excess glucose as per body needs (Nakrani et al., 2023). Gut or the small intestine, releases incretin hormone after ingestion of food to trigger pancreas to release more insulin and slow down digestion. Here, brain plays a role in monitoring glucose levels and triggering nervous system to sustain balance. Lastly, adrenal glands play their part by secreting cortisol and epinephrine as a response to stress that is a potential trigger of high blood sugar (Nakrani et al., 2023).
[bookmark: _Toc220620801]How oxygen and glucose are used to produce energy through cell metabolism?
The process of energy production using oxygen and glucose is presented in the figure below. The figure shows the process through which cells produce ATP (adenosine triphosphate), which is the main source of energy for almost all biological procedures in the body. The diagram depicts the process through which cells create ATP using oxygen and glucose through oxidative and glycolysis phosphorylation, which are two interconnected metabolic routes. Glycolysis is the first pathway that enables glucose to enter the cell and breaks it down into small molecules (Guo et al., 2012). Glycolysis creates a small percentage of ATP directly without relying on oxygen (Li et al., 2022). It is a comparatively fast process that operates even with low oxygen levels, which makes it a primary yet an ineffective source of energy.  
The figure shows how glycolysis products are fed into oxidative phosphorylation through the availability of oxygen. The process takes place in mitochondria and utilises oxygen as the last electron acceptor in the electron transport chain. Since, at this stage, oxygen enables efficient flow of electrons through the system, a much larger percentage of ATP is created in the body in comparison to glycolysis (Lancaster et al., 2016). The arrows in the diagram are used to present the flow of energy production and highlight how oxidative phosphorylation becomes a key ATP source through the presence of oxygen, while glycolysis plays a role in the supply of required inputs (Lancaster et al., 2016). Here, dashes arrows depict regulatory feedback to show the influence of ATP on the activity of both pathways to meet the energy demand of the cell. 
Hence, the diagram shows that glucose offers the fuel and oxygen enables the cell to extract the require energy from available fuel (Lancaster et al., 2016). An alteration in oxygen or glucose levels lead to metabolic conditions, such as diabetes that create a disruption in pathways and impact energy production in the body. 
[image: Cellular energy metabolism.: ATP production in a cell (thick lines) occurs via glycolysis using glucose, and when oxygen is present ATP is produced via oxidative phosphorylation (OXPHOS) using the products of glycolysis. Both processes are oscillatory, and can influence each other (for details see main text). Couplings between these processes as well as external influences are shown by dashed lines.]
Figure 4 Process of energy production (Lancaster et al., 2016)
[bookmark: _Toc220620802]Significance of recording and tracking blood sugar levels for individuals with type 2 diabetes 
Recording and tracking blood sugar levels is essential for individuals with type 2 diabetes because it prevents chances of further chronic conditions like cardiac diseases and kidney failure and sustain balanced functioning in the body (Weinstock et al., 2020). By regularly monitoring and tracking their blood sugar, people can understand the influence of dietary habits, medications, exercise and stress on their body and sustain targeted glucose range in the body. It offers various benefits to people with type 2 diabetes. For example, patients become able to identify trends and patterns and recognise the influence of food intake and medication on their glucose levels on a daily basis (Shah et al., 2025). It further assists with taking immediate actions like cutting carbs from diet or managing medication dosage as per bodily requirements to prevent severe and acute complications in the long-run. Another benefit is the availability of data that offers actionable insights about diet and lifestyle adjustments along with potential treatment plans as per daily sugar levels of the patient. Lastly, the availability of daily sugar levels records optimises treatment options by allowing healthcare experts to review fluctuations in sugar levels over a period of time and determine most suitable treatment option for the patient (Raoufi et al., 2018).
Diabetic patients, particularly those with type 2 diabetes can use either self-monitoring or continuous glucose monitoring methods to track their blood sugar (Cleveland Clinic, 2023). Self-monitoring of blood glucose is facilitated through finger-prick tests that are used to targeted checks on a regular basis. And continuous glucose monitoring offers 24/7 glucose data throughs sensors that are worn on the body. For more effective results, blood sugar levels must be tracked and monitored based on the type of diabetes and some other factors including diabetic medications and overall health of the individual (Cleveland Clinic, 2023). The healthcare providers can also recommend details of monitoring blood sugar. It is important to note that diabetes make different impacts on different people, so assuming that a single approach would fit every single individual would not be very beneficial in terms of its outcomes. But tracking and monitoring blood sugar levels can help patients and care providers to make more informed decisions about most suitable treatment plans. 
[bookmark: _Toc220620803]Evidence-based recommendations focusing on the role of lifestyle changes 
Lifestyle changes can lead to significant improvement in the health condition of patients with type 2 and gestational diabetes. These changes can often delay and even reverse type 2 diabetes. While lifestyle changes alone are not enough to manage type 1 diabetes, these changes can lead to significant improvement in the overall health of people with different type of diabetes. The following evidence-based recommendations can be adopted by diabetic patients to change their lifestyle for improved health outcomes. 
Firstly, an improvement in meal composition, such as combining lean protein, nonstarchy vegetables, health fats, and fiber with carbohydrate meals can minimise the chances of glucose spike from carbohydrates (Francois et al., 2014). Excess intake of carbohydrates can increase insulin resistance and live fact leading of fasting and postprandial glucose. Healthy meal composition can minimise this risk for diabetic patients.  
Another key factor is managing meal timings. Balanced meal timings also influence glucose tolerance in body throughout the day. For example, glucose control is better during the second meal of the day and poorer during breakfast and dinner timings. Hence, dividing breakfast into two balanced meals can improve glucose levels in the body (Reynolds et al., 2016). Another strategy can be consuming more carbohydrates in the first mean and minimising carbohydrates in the dinner to improve glucose consumption in the body. 
Balancing the sequence of nutrients can also lead to significant improvement in the health of diabetic patients. The sequence must be based on consuming vegetables and protein before having carbohydrates to minimise glucose spikes after meal (Basiri et al., 2023). This approach can also slowdown glucose absorption in the body. Nutrient sequence approach is particularly effective in the dinner because glucose tolerance is typically reduced in the night time. 
Exercise is a major lifestyle change that must be incorporated into the daily routine activities of diabetic patients. Especially, a post-meal exercise can reduce glucose spikes. Patients with diabetes can significantly reduce glucose spike for walking for only 30-45 minutes after a meal (Chacko and Signore, 2020). For better results, short duration of high intensity exercises can generate further effective results for these patients. 
Lastly, premeal exercise can also improve insulin resistance in the body. However, it can potentially lead to glucose elevations, which can be managed by a having a light and balanced breakfast after premeal exercise and then following it up with heavier meal after a break (Chacko and Signore, 2020). By doing this, diabetic patients can improve fasting glucose and also avoid unhealth glucose spikes. 
[bookmark: _Toc220620804]Conclusion
Diabetes occurs due to the inability of the body to efficiently manage and control blood sugar levels. There are different types of diabetes including type 1 and type 2 diabetes and gestational diabetes. While patients with type 1 diabetes depend on insulin intake, other types including type 2 and gestational diabetes can be managed and even reversed through lifestyle modifications. Even type 1 diabetes can be managed to some extent through a healthier lifestyle. The following report provided awareness on diabetes as a health condition and highlighted the importance of regular monitoring and tracking of blood sugar levels. Lastly, evidence-based recommendations were incorporated to help diabetic patients in introducing positive changes to their lifestyle. 
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