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[bookmark: _Toc210435941]Introduction
The growing global health threat is interconnected to unhealthy diets, urbanisation and sedentary lifestyles. The number of people with this scenario is projected to proliferate significantly by the end of 2045. According to idf.org (2025), type 2 diabetes impacted 589 million adults throughout the world in 2024. However, according to the study of who.int (2025), and other global health study reports, diabetes is now a serious and increasing chronic metabolic disease, persistent hyperglycaemia caused by insulin deficiency or resistance. This can lead to severe damage to the blood vessels, heart, nerves, and kidneys over time.
According to the report of heart.org (2025), a few diabetes risk factors can be managed by healthy lifestyle choices. The report has described that within the non-modifiable risk factors, family history, age and gestational diabetes are included. On the other hand, weight, physical activity, blood pressure and smoking are indicated to be modifiable risk factors.
From the study of Alam et al. (2021), it proclaims that atmosphere, genetics, lack of physical exercise, sedentary way of life, consumption of alcoholic beverages, dyslipidaemia, smoking, hyperinsulinemia, decreased β-cell sensitivity, and acceleration of glucagon activity are considered the primary risk elements for prediabetes. Moreover, hypertriglyceridemia means that within the blood there is a significant presence of triglycerides (fats) and intensifies the chances of pre occurrence of Diabetes. It notably raises the threat of atherosclerosis and related heart disease.
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Figure 1: Cost of NHS for Type 2 Diabetes in UK
(Source: gov.uk, 2025)
Furthermore, the report has proclaimed that 10- and 14-year-old adolescents and children with T2D may start to experience weight and body shape issues at an earlier stage. It states that, due to the risks of witnessing the growing level of T2D among the children cited the vulnerability of early stage or pre diabetes which required to reduce the prevalence by healthy diet and lifestyle. 
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Figure 2: Problem scale in UK
(Source: gov.uk, 2025)
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According to bhf.org.uk (2025), glucose is often called blood sugar while the sugar is integrating in the blood. Generally, an individual gets glucose from the food and drinks they consume daily. If the body does not have effective insulin to proactively control the sugar from the daily consumption, the sugar stays in the bloodstream. As a result, if someone has insulin resistance, the body will fail to respond to insulin properly. The scenario is called hyperglucagonemia, which leads to an excessive level of glucose production by the liver. As a result, the significant hyperglycaemia that indicates the disease. It particularly leads to health problems such as kidney disease, coronary heart disease and diabetic eye disease. 
The body maintains effective and safe blood sugar (glucose) levels through the help of a complicated feedback loop which is centred on the major two pancreatic hormones. It includes glucagon and insulin. 
When blood sugar rises (after a meal)
According to Rohani et al. (2024), the opposing actions of glucagon and insulin, which are secreted by the pancreas, are considered the primary mechanism for regulating blood glucose. As a stimulus, while an individual has completed the meal, the carbohydrates are digested and further broken down into glucose and automatically enter the bloodstream. In terms of detection, beta cells in the pancreas automatically detect the significant growth in blood glucose and release insulin. As of its response, it has identified that insulin mainly acts as a key, effectively instructing cells in the muscles, liver, and fat tissue in order to absorb glucose from the blood to use for energy in a body. Additionally, the muscles and liver simultaneously store the excess glucose through the process of glycogenesis. At the end, fat cells mainly absorb the glucose and convert it into the lipids for a longer time. Resulting in the blood sugar level automatically decreasing and returning to a stable situation. 
When blood sugar falls (during fasting)
In this specific situation, as a stimulus, sometimes in the body it has identified that blood glucose levels decrease below the average range. Now, alpha cells in the pancreas automatically detect that significant decrease and release the hormone glucagon. In response, the dispatched glucagon signals the liver to transform the preserved glycogen back into the glucose and release that glucose into the bloodstream. This entire process is mainly denoted by glycogenolysis (Durai et al., 2021). Additionally, during the prolonged fasting, the liver can further generate new glucose from the other substances, such as fatty acids and amino acids. The process is recognised as gluconeogenesis. As a result, the levels of blood sugar significantly increase and further return to the normal range. This proactively ensures a constant supply of energy for the brain and other tissues of blood vessels.
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This area of this study is going to showcase that through a process called cellular respiration, glucose and oxygen are used to create adenosine triphosphate (ATP). ATP is considered the primary energy source of the cell. According to the opinion of Biro (2022), the entire process involves a series of metabolic processes – ‘glycolysis, the Krebs cycle, and oxidative phosphorylation’ – that also extract the energy from the glucose and preserve it in the ATP molecules. 
Overarching aerobic pathway: C6H12O6 + 6O2 → 6CO2 + 6H2O + Energy (as ATP)
Glycolysis
As for its location, glycolysis mainly occurs in the cytoplasm. While it comes to its process, the data from Traut (2025), clearly shows that one molecule of glucose (a 6-carbon sugar) is divided into two molecules of pyruvate, which is also a 3-carbon compound. The entire process can occur with or without the presence of oxygen. As for its energy yield, an overall gain of 2 NADH molecules and 2 ATP molecules (Frayn, 2022). 
The Krebs cycle (Citric Acid Cycle)
Its actual location is in the mitochondrial matrix. During its processing, if oxygen is present, pyruvate, which has a protective role, is converted into acetyl-CoA. After that, it enters the Krebs cycle. Additionally, the acetyl-CoA is oxidised, and due to that, it produces CO₂ and decreases high-energy electron carriers (Namari, 2024). Furthermore, in terms of its energy yield, from the glucose molecule that specifically yields two turns of the cycle, the cycle of Krebs generates 2 ATP (or GTP) and 6 NADH, along with 2 FADH₂.
Oxidative phosphorylation and the electron transport chain (ETC)
This occurs specifically in the inner mitochondrial membrane. Focusing on its process, this stage utilises the high-energy electrons that are significantly stored in the FADH₂ and NADH, especially from the previous steps. However, these specific electrons are fully transferred through a series of protein complexes (the ETC). Additionally, the entire energy released is being utilised for pumping protons throughout the membrane. Furthermore, it ultimately creates a proton gradient that powers the noteworthy enzyme ATP synthase for converting ADP to ATP (Yadav, Yadav, and Yadav, 2021). Here, the oxygen acts as the last electron acceptor, which integrates with protons and electrons in order to form water. 
Finally, as for its energy yield, the entire process generates the vast majority of the cell’s ATP. Approximately this is the projection for the genuine yield, which is typically 26–28 ATP per glucose molecule.
While it connects to diabetes, glycosylation of DNA can foster mutations. The conversion of glycogen and explanation of glycogen synthesis back to glucose are stimulated by the hormones precisely. Here, glucose is preserved as glycogen for minimising the water necessary to disintegrate several individual glucose molecules.
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For the individuals with type 2 diabetes, frequently tracking and recording blood sugar level is generally considered a foundational practice for effective and safe management. Frequently monitoring the level of blood glucose through finger-prick tests delivers critical data for clinicians and patients for type 2 diabetes. 
Tracking blood sugar enables safe management 
Reveals direct impact of choices: Blood sugar logs produce a customised record which directly showcases patients in which way exercise, food choices, stress and medication affect the glucose level (Fornasini, 2021). 
Prevents and mitigates emergencies: As per the information of Daly and Hovorka (2021), regular or frequent monitoring assists in detecting dangerously high blood sugar (hyperglycemia) or low blood sugar (hypoglycemia) before it becomes a life-threatening catastrophe. 
Guides treatment modifications: The potential information which is collected from blood sugar analyses is crucial for the healthcare professionals. However, this enables a patient’s care team to proactively assess the efficacy of their contemporary behaviour plan and make appropriate modifications. 
Lifestyle changes reinforce safe management
Diet: The people who have faced type 2 diabetes, a balanced meal plan is indispensable. Through assessing the blood sugar levels after and before meals, the person can gain insight about portion control, carbohydrate impact, and food choices. In this regard, the individual can therefore figure out what the forward steps for actions are for them. (Feng et al., 2021).
Exercise: It has been identified that regular physical activity progresses the sensitivity of the body to insulin. It specifically helps the persons to maintain proper lower blood glucose levels. Additionally, measuring blood sugar can be beneficial for patients through working out safely and making it a habit (Stone, Dudley and Owen, 2025). 
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As stated by Hall et al. (2021), the researchers identified that nearly 60% of type 1 diabetes patients admitted to misusing insulin. It can potentially lead to critical vascular complications or even mortality. A study of 1515 children, aged nearly between 9 and 14 years, reported about early-stage diabetes. extreme levels of body dissatisfaction. Multidisciplinary professionals from ‘The Association of Children’s Diabetes Clinician’ have suggested to use GRADE methodology to prevent this. It involves, graded recommendation, assessment, development and evaluation. Lifestyle change and providing metformin are the mainstay of early treatment. Besides this GLP1 agonists are second line agent for controlling ketosis-prone Type 2 diabetes (KPD) that sever the breakdown of blood sugar and adipose tissue in body (White et al., 2024). For adults’ reduction in smoking, excess adiposity, hypertension and increased physical activity can be helpful.
Weight management: An individual with type 2 diabetes is frequently impacted by sudden obesity-related issues after the fluctuation of glucose levels in blood vessels, as their body regains the fluids. According to nice.org.uk (2025), NICE guidelines recommend that patients who face obesity significantly aim for a beginning weight-loss target of 5% to 10% of their entire body weight. Based on the research of nihr.ac.uk (2025), the Diabetes Remission Clinical Trial (DiRECT) has further provided a strong and substantial weight loss that can potentially lead to the remission of type 2 diabetes; specifically, it occurs within the few years of diagnosis. 
Physical activity: As per the information of diabetesjournals.org (2025), researchers and doctors are suggested to do approximately 150 minutes of moderate-intensity activity, including spreading it over the week and brisk walking. Moreover, the data taken from heart.org (2025) significantly confirms that frequent exercise assists individuals in lowering cholesterol and blood pressure and aims to manage blood sugar. 
Smoking Cessation, Alcohol and other factors: As it has been reflected in this report, smoking, alcohol and others are considered modifiable risk factors. For type 2 diabetes patients the consumption of tobacco raises insulin resistance and increases the possible risks of complications (nerve, heart and kidney). According to nhs.uk (2025), the NHS offers a wide range of ‘free Stop Smoking services’. These are services that might include in a group or one-to-one sessions along with medication. It makes a person even more likely to succeed in quitting. 			
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[bookmark: _heading=h.6vwv4g26s9p]In conclusion, it can be summarised that for an individual, effective self-management, especially through lifestyle changes and blood sugar monitoring, is crucial for long-term safety and wellbeing. Most importantly, by comprehending the physiology of glucose regulation (glucagon and insulin feedback loops) and the energy metabolism, an individual can better grasp the preventive result. Routine data such as periodic HbA1c tests, glucose readings and blood pressure logs are considered as the tools for customised care for type 2 diabetes patients. Additionally, blood sugar tracking for personalised control allows the patients to prevent complications, collaborate on care and promote long-term adherence. Obesity control, dietary fitness, cessation of smoking, physical activity and routine check-up are some key measurement of controlling risk factor associated with T2D. 
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