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[bookmark: _Toc215681792][bookmark: _GoBack]Introduction
Diabetes mellitus is one of the most pressing health concerns in the world. According to the International Diabetes Federation [hereafter IDF], (2025), there are 590 million adults, aged 20-79 years, who are living with diabetes globally. IDF further projected that this number will increase to 853 by 2050. Clearly, the prevalence of the disease has reached alarming rates. The questions are: what is diabetes and what are the risk factors associated with it? World Health Organisation [hereafter WHO], (2024) defines diabetes as a chronic disease caused either by the inability of the body to effectively utilise the insulin it produces or from inadequate production of insulin by the pancreas. Similarly, diabetes is described as ‘‘a serious, long-term condition that occurs when raised levels of blood glucose occur’’ (IDF, 2021, p. 12).
The disease can be categorised into type 1, type 2, or gestational diabetes. Type 1 diabetes usually affects children and young adult; however, it can develop in a person at any age. It occurs when the insulin produced by the pancreas is insufficient or when the pancreas fails to produce insulin (IDF, 2025). Hence, people living with Type 1 diabetes need insulin on daily basis (WHO, 2024). On the other hand, Type 2 diabetes is an insulin resistance condition which occurs when body’s cells are unable to fully respond to insulin. It is the commonest type of diabetes which account for over 90% of the global diabetes incidences (IDF, 2021). Also, gestational diabetes occurs during pregnancy as a result of high blood and after birth it usually resolves (IDF, 2025). 
[bookmark: _Toc215681793]The risk factors of the disease include: urbanisation, physical inactiveness, an ageing population, overweight and obesity prevalence, and genetics (WHO, 2024; IDF, 2025). The subsequent sections will focus on safe and effective levels of maintaining blood sugar levels, description of how energy is produced using oxygen and glucose, assess the relevance of recording and tracking blood sugar levels of individuals with Type 2 diabetes, and also provide evidence-based recommendations on how lifestyle changes could help improve their condition.
Explanation of how blood sugar levels are maintained at a safe and effective level
First and foremost, the human body requires energy, which is sourced from glucose to ensure that the cells of the body carry out its metabolic processes effectively (Lema-Pérez, 2021). Nevertheless, to be in a healthy state and ensure proper functioning of the body, blood sugar or glucose level must be maintained at a safe and effective level, specifically, within a narrow therapeutic range (Nirmalan and Nirmalan, 2023). The process involved in regulating blood sugar levels at a safe level is called glucose homeostasis (Ahmed and Khalique, 2020). Organs such as the pancreas, liver, muscles, and adipose tissue play diverse roles in glucose homeostasis (Lema-Pérez, 2021). The work of the pancreas in this process includes secreting two key hormones, insulin and glucagon, to regulate blood sugar levels (Röder et al., 2016). The insulin is responsible for lowering the blood sugar levels by triggering cellular uptake of glucose, mainly in muscle and fat tissues (Rahman et al., 2021).  In contrast, glucagon causes the production of hepatic glucose in the course of fasting or when a person’s glucose level is low, raising blood sugar levels (Nirmalan and Nirmalan, 2023).
Furthermore, glucose balance is maintained by the uptake of insulin-mediated glucose. That is, when the body’s glucose level rises postprandially, the insulin activates the translocation of glucose transporter type 4 (GLUT4) to the cell membrane in muscle and adipose tissue by facilitating the entry of glucose into the cells (Świderska et al., 2020; Dimitriadis et al., 2021).  Through this process, the level of circulating glucose is effectively reduced as glucose is stored as glycogen or converted to fat. Also, glucose output into the bloodstream is lowered when the liver decreases gluconeogenesis and increases glycogenesis in reacting to insulin (Hatting et al., 2018). 
Moreover, the glucagon facilitates glycogenolysis and gluconeogenesis in the liver when the body needs enough energy or in periods of fasting. This helps to maintain an adequate supply of glucose to tissues, particularly the brain, which mainly depends on glucose for energy (Lema-Pérez, 2021). This process is a hormonal balance which is responsible for preventing blood glucose from falling below critical levels. If it does, it could negatively affect cognitive function and other physiological processes (Nirmalan and Nirmalan, 2020).
In addition, molecular signalling pathways play an important role in the regulation of glucose transporter activity and gene expression. In this process, insulin activates a cascade which involves receptor substrates of insulin and downstream signalling through pathways (Saltiel, 2021). The insulin does this by binding to its receptors. These signals improve the uptake of glucose as well as metabolism (Ahmed and Khalique, 2020). Also, Nirmalan and Nirmalan (2023) pointed out that the regulation of blood sugar or glucose is not only hormonal but also involves neural inputs and feedback mechanisms which alter the secretion rates and glucose utilization based on the existing physiological needs of a person. The dynamism of these processes helps the body to quickly adapt to changing conditions such as exercise, stress, and eating. 
[bookmark: _Toc215681794]Finally, it is important to note that any disruption in these regulatory mechanisms could impair metabolism, leading to disorders such as diabetes mellitus, a condition where insulin production is impaired (Świderska et al., 2020). 
How oxygen and glucose are used to produce energy through cell metabolism. 
The production of energy in the cells goes through a process called cellular respiration. This process mainly takes place in the mitochondria; oxygen and glucose pay central roles in the production of energy (Parker, 2020). Through cellular respiration, the energy which is stored in glucose is converted into adenosine triphosphate (ATP), which is usually labeled as the energy currency of the cell (Dunn and Grider, 2020). 
The first stage of the process is glycolysis, which involves the breakdown of one glucose molecule into two molecules of pyruvate in the cytosol. The resultant of this process is the production of ATP in a small amount and NADH (an electron carrier) (Dunn and Grider, 2020; Alabduladhem and Bordoni, 2022). The presence of oxygen is not needed to generate ATP in the process of glycolysis (Chandel, 2021). 
In the presence of oxygen, however, the citric acid cycle (Krebs cycle) starts. In this process, pyruvate is converted into acetyl-CoA when it enters the mitochondria (Chandel, 2021). This step is followed by further breakdown of acetyl-CoA to release the electrons that reduce NAD + and FAD to NADH and FADH 2 respectively. High-energy electrons are then transferred to the next stage by these molecules (Chandel, 2021; Alabduladhem and Bordoni, 2022). 
[bookmark: _Toc215681795]The last stage is oxidative phosphorylation, where NADH and FADH2 electrons are passed on along the electron transport chain on the inner mitochondrial membrane (Deshpande and Mohiuddin, 2023). Oxygen is the last electron acceptor, which reacts with electrons and protons resulting in the formation of water. This electron transport establishes a proton gradient across the membrane, which causes the ATP synthase to produce a lot of ATP using ADP and inorganic phosphate.
How recording and tracking blood sugar levels help individuals with Type 2 diabetes to safely manage their condition. 
According to the Center for Disease Control and Prevention [hereafter CDC], (2024), taking records and monitoring blood sugar levels constitute some of the most important things to consider in the management of diabetes. Recording and tracking blood sugar levels help individuals with Type 2 diabetes to safely manage their condition in diverse ways.
	It helps to provide relevant data on the individual’s condition, which can be used by healthcare providers and professionals to make informed decisions concerning the individual’s treatment plan (CDC, 2024). This strengthens data sharing and collaboration among care teams which in turn promotes safe management of diabetes (Reddy and Oliver, 2024).
	Again, recording and tracking blood sugar levels help individuals with Type 2 diabetes to make changes to their diets, medications, and physical activity to achieve their glycemic goals (Weinstock et al., 2020). This is helpful for the individuals since they can assess their blood sugar levels to determine whether there are fluctuations and also identify patterns throughout the day. Having such information enables individuals with Type 2 diabetes to safely manage their condition by engage in activities and practices that lead to effective regulation of blood sugar levels.
Also, the risks of developing complications associated with Type 2 diabetes such as hypertension, congestive heart failure, and stroke are reduced when these individuals consistently record and track their blood sugar levels (Reddy and Oliver, 2024). This is because any likely complication can be detected early and prompt medical interventions or additional medical evaluation can be sort.
[bookmark: _Toc215681796]Additionally, Chang et al. (2022) state that regular self-monitoring of the sugar levels can culminate in a decrease in the blood glucose percentage of Type 2 diabetic persons. As well, it is a requirement for intensive insulin therapy to undertake certain tasks on daily basis of which tracking blood sugar levels before meals and at bedtime is included (Weinstock et al., 2020). These activities help individuals with Type 2 diabetes to safely manage their condition.
Evidence-based recommendations on how lifestyle changes could help improve their condition
Effective evidence-based recommendations are important in the management of diabetes since they inform and empower those living with the disease to manage their health (Diabetologia, 2023). Some of the recommendations on how lifestyle changes could help improve the conditions of the diabetes patients include: 
First, weight management has been found to aid in the remission of Type 2 Diabetes Mellitus especially when it is attained earlier than the stage where cell changes are irreversible (Kim and Kwon, 2022). Therefore, for those patients who are obese, it is recommended that they take a ketogenic diet as a therapeutic intervention of overweight. This diet is a specialised diet that comprises of high-fat, protein based a person’s need, and low carbohydrate content (Malinowska and Żendzian-Piotrowska, 2024). This recommendation is backed by evidence from studies such as Zhou et al. (2022) and Dyńka et al. (2025) who found that ketogenic diet was effective for losing body weight, as well as reducing the waist circumference. 
Also, the patients should opt for plant-based foods such as nuts, seeds, and vegetable oils for dietary fats. These foods are high in mono-and polyunsaturated fats which have be found improve the condition of diabetic persons, especially those diagnosed with Type 2 diabetes (Diabetologia, 2023). This recommendation is supported by the research (systematic review) conducted by Schwab et al. (2021) on the topic ‘fat intakes and cardiovascular disease risk in adults with type 2 diabetes.’ The results from the review showed that when saturated fats were replaced with polyunsaturated fats in the diets of Type 2 diabetic persons, the occurrence of cardiovascular disease reduced.
It is also recommended that they increase the quantity of fibre in their diet by 15 g to 35 g per day. When the recommended quantity of fibre cannot be obtained from their diets, the patients could opt for fibre supplement and foods enriched (Diabetologia, 2023). This recommendation is based on evidence from a meta-analyses conducted by Reynolds, Akerman and Mann (2020). It was found that higher-fibre diets had significant positive impact on the body weight, blood lipids, glycaemic control, and also reduced the rate of premature deaths among diabetic patients.  
Finally, I recommend that the patients engage in physical activity to strengthen their muscles. They should reduce or shy away from sedentary lifestyles. The results of a study by Rosenfeld et al. (2025) provide evidence which could buttress this recommendation. The results showed that lifestyle interventions such as physical activity enhanced treatment, and remission of Type 2 diabetes in adults. 



[bookmark: _Toc215681797]Conclusion
In conclusion, diabetes mellitus remains one of the most challenging health concerns in the world due to its alarming prevalence. This calls for immediate and effective management strategies to address the issue. As a practice nurse, the diabetic patients under my care need to understand that blood sugar levels must be kept at a safe and effective level in order to improve their metabolic health. Therefore, it is important for individuals with Type 2 diabetes to record and monitor blood sugar levels. This will enhance the management of the disease, enable timely adjustments in lifestyle and treatment, and reduce potential complications. Also, based on evidence from existing research, recommendations are offered to the patients on how their lifestyle changes could help improve their condition. They include adopting weight management strategies such as going on a ketogenic diet, engaging in regular physical activity, and increasing the intake of fibre. A combination of these approaches could help individuals to manage their diabetes effectively and enhance the quality of life, thereby reducing disease burden.
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