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a) Introduction
Diabetes is a condition which occurs when the blood sugar levels are too high and the body cannot utilize it appropriately. Cells need glucose as a source of energy they can only take it from the blood with the help of insulin. If this biological process does not work properly the glucose stays in the blood and builds up rather than being turned into metabolic energy (American Diabetes Association, 2025). If action is not taken in time, the continuous pressure on the body will result in damage to both the small and large blood vessels as well as to the vital blood vessel systems and organ systems (World Health Organization, 2024).
Diabetes mellitus occurs in two main types. In the case of type 1 diabetes, the immune system destroys the beta cells which produce insulin in the islets of the pancreas and this results in a complete lack of insulin, the condition is usually diagnosed in childhood (National Institutes of Health, National Institute of Diabetes and Digestive and Kidney Diseases, 2016). Type 2 diabetes is the most common form worldwide. It rises when the cells of the peripheral tissues become resistant to insulin and the pancreas is unable to produce enough insulin to meet the higher demand (World Health Organization, 2024). 
Section 1: Anatomy & Physiology
b) How Blood Sugar Levels Are Kept at a Safe Level
The body maintains the blood glucose levels in a normal range to avoid the harmful effects of high and low blood sugar. This process is known as glucose homeostasis, which is achieved through the secretion of two major hormones insulin and glucagon by the islets of Langerhans in the pancreas (Medical News Today, 2023). The endocrine part of the pancreas is made of groups of cells known as the islets of Langerhans, in these groups the alpha cells secrete glucagon while the beta cells oversee producing and releasing insulin (DiGiovanna, 2019). After eating carbohydrates have been digested, glucose is taken up from across the intestinal mucosa into the bloodstream, leading to an increase in blood sugar levels. When beta cells in the pancreas detect the rise, they release insulin into the blood. This insulin functions as a biochemical key and causes the glucose transporters to move to the cell membranes of skeletal muscle, adipose tissue and liver cells, thus promoting the uptake of glucose. At the same time, insulin causes the liver to convert the excess glucose in the blood into glycogen through a process known as glycogenesis, which in this way systematically brings the blood glucose levels back down to the normal basal level (Medical News Today, 2023). If blood glucose levels fall below the ideal baseline for example, between meals or during vigorous physical exercise the alpha cells in the pancreas release glucagon into the blood. This glucagon then acts on the liver causing glycogenolysis and gluconeogenesis. The glucose that is released is then put into the general circulation in that way bringing the blood sugar levels back to a safe level (DiGiovanna, 2019). The negative feedback loop is what controls the balance between insulin and glucagon and serves as the body's main way of keeping metabolic equilibrium. The people who have diabetes their regulatory system is impaired. In the case of Type 2 diabetes the peripheral target cells do not respond correctly to the signals from insulin. Because of this insulin resistance in glucose is prevented from getting into the cells in metabolism and this builds up abnormally in the blood (World Health Organization, 2024).
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Figure 1: Control of blood sugar by insulin and glucagon (adapted from Medical News Today, 2023).
c) How Oxygen and Glucose Are Used to Produce Energy
Once glucose is consumed in a cell, it is processed through a biochemical pathway resulting in the production of adenosine triphosphate (ATP), which is the main energy storage molecule that cells use to perform mechanical, chemical, and transport work. The total process of obtaining this molecule is termed aerobic cellular respiration and even though it is initiated in the cellular fluid, most energy yielding steps take place in special organelles named mitochondria (Labster, 2024). Aerobic cellular respiration consists of three stages: glycolysis, the Krebs cycle and the electron transport chain. The first of these stages, glycolysis, takes place in the anaerobic cytoplasm. In this process, one six carbon glucose molecule is broken down by enzymes because of several reactions to give two three carbon pyruvate molecules. This initial stage does not require oxygen and leads to a net gain of only two ATP molecules together with reduced electron carriers (Labster, 2024). After glycolysis the pyruvate molecules thus formed are transported across the mitochondrial membranes into the matrix, if there is sufficient molecular oxygen in the cell. In the mitochondrial matrix, pyruvate is converted into Acetyl-CoA, which then proceeds to enter the Krebs cycle. In this metabolic cycle, the fuel molecules are slowly broken down and oxidised, with carbon dioxide being released as a waste product of metabolism. The Krebs cycle produces a small amount of ATP, its main role is to generate high energy electron which carriers, NADH and FADH2, they are necessary for driving the final stage of respiration (Labster, 2024). All the ATP produced by the cell is generated in the last stage, the electron transport chain, a process which occurs in the inner mitochondrial membrane (the cristae). The high energy electrons obtained in the earlier stages are passed through a series of protein complexes, so setting up a proton gradient causes ATP synthase to produce large amounts of ATP. Molecular oxygen is necessary at this stage, it acts as the final electron acceptor at the end of the chain It combines with free hydrogen ions to form water which then acts as a harmless byproduct (Labster, 2024. In people with poorly controlled Type 2 diabetes, insulin resistance stops glucose from passing through the cell membranes. This metabolic barrier means that the cells are deprived of their main substrate for respiration and therefore need to use less efficient metabolic pathways to meet their energy requirements while glucose accumulates to dangerous levels in the extracellular plasma.

Section 2: Pathophysiology & Impact
d) How Recording and Tracking Blood Sugar Helps People with Type 2 Diabetes
It is important for the clinical management of type 2 diabetes to regularly monitor and record metabolic indicators. The main method for patients is to perform a self-test to measure the blood sugar level with a handheld blood glucose meter that requires a finger prick. A finger prick test provides a patient with an instant result of blood sugar, a more reliable and informative procedure is an HbA1c (glycated haemoglobin) blood test performed by a healthcare professional every three to six months, which shows the percentage of haemoglobin in the blood with attached glucose molecules and reflects the average blood sugar concentration for the last eight to twelve.
It is essential for patients who are given exogenous insulin or certain oral hypoglycaemic drugs (for example, sulphonyl Reas), as these medications may cause blood sugar levels to drop to a dangerous degree, to carry out frequent self-monitoring each day. By regularly checking their blood glucose levels, they will be able to quickly identify the beginning of hypoglycaemia and then take immediate actions, such as consuming fast-acting carbohydrates. This method is necessary for safety is high risk when carrying out activities such as driving motor vehicles.
Most people with type 2 diabetes regularly measure their blood glucose level every day it does not lead to any important clinical benefits. In patients whose blood sugar is controlled only by medical nutrition therapy or by drug treatments which usually do not cause acute hypoglycaemia (for example, metformin), it is unnecessary to carry out daily finger prick tests. Clinical evidence indicates that routine self-monitoring in patients who are not dependent on insulin leads to only a small and temporary reduction in HbA1c over a six month period and this clinical benefit is completely lost after twelve months. For this reason, the standard clinical guidelines do not recommend daily testing for individuals with type 2 diabetes who are not on insulin or who are on sub-optimal treatment regimens (National Institute for Health and Care Research, 2017).
Detailed health records is still very advantageous. By recording clinical data such as HbA1c percentages, changes in body weight, blood pressure readings and lipid profiles one gains useful long-term insight into the way diabetes is managed. Records make it clear that the physiological connections between dietary decisions, physical exercise and health outcomes. If this accumulated information is given to general practitioners or practice nurses during consultations, it enables the multidisciplinary healthcare team to detect trends, assess the effectiveness of medications and make changes to the patient's individual care plan.

Section 4: Evidence-Based Lifestyle Recommendations
e) Evidence-Based Lifestyle Recommendations
Since the pathogenesis of Type 2 diabetes is modulated by lifestyle and environmental factors, structured lifestyle interventions represent the foundation for metabolic treatment. Implementation of evidence based modifications which can improve blood glucose control, reduce insulin resistance and lower the long term incidence of secondary macrovascular and microvascular complications.
Dietary Interventions
The management of Type 2 diabetes requires a nutrient dense dietary pattern as a fundamental requirement. Clinical guidelines stress the importance of increasing the eating of fibrous vegetables, non-refined whole grains and high-fibre legumes, while limits processed foods, refined carbohydrates and added sugars. The nutrition guidelines of clinical organizations suggest a reduction in saturated fatty acid intake for cardiovascular health (Dyson et al., 2018). In overweight individuals sustained loss of 5–10 % of total body weight has been shown to improve insulin sensitivity and improve glycaemic parameters.  Clinical evidence shows a direct correlation between substantial and sustained weight loss and complete remission of Type 2 diabetes.

Physical Activity
Regular physical exercise is a powerful non-pharmacological way to decrease blood glucose levels. Skeletal muscle contraction during physical exertion can leads to translocation of GLUT4 glucose transporter proteins to cell membranes via insulin independent pathways. This allows active muscle tissue to extract glucose from the bloodstream to use it for energy production even when systemic insulin is low. Regular exercise, such as walking or cycling and some strength training, can help to improve the way the body uses energy. Large scale epidemiological studies have demonstrated that patients with regular physical activity have better long term stabilization of HbA1c and lower risk of microangiopathy including retinopathy or nephropathy (Han et al., 2022).
Smoking Cessation
Cigarette smoking is a chemical stressor that directly exacerbates insulin resistance and accelerates endothelial damage within the vascular walls. Because chronic hyperglycaemia independently damages blood vessels, the addition of tobacco smoke severely compounds a patient's risk of developing myocardial infarctions, cerebrovascular accidents and peripheral artery disease. Clinical frameworks argue that public and community based approaches are crucial to support high risk populations to move to tobacco free lifestyles (National Institute for Health and Care Excellence, 2023). Quitting smoking can lower the risk of heart and blood vessel problems. Accordingly, access to evidence based smoking cessation programmes, nicotine replacement therapies and behavioural counselling should be a key part of a patient’s routine diabetes care plan.
Combined Lifestyle Approaches
Quitting smoking, taking regular physical activity, making changes to the structure of your diet, controlling your weight and getting your sleep hygiene brings a powerful, compounded benefit for metabolic health. Encouraging patients to make small, realistic and highly consistent changes can be maintained permanently, maximizing long term physiological wellbeing.
f) Conclusion
If the body cannot use insulin properly Type 2 diabetes is a long term condition that causes high blood sugar. This reaction occurs in the mitochondria and cytoplasm of cells. Type 2 diabetes is characterized by reduced response to insulin, which decreases the absorption of glucose by working cells, lowering the energy supply with subsequent damage to tissues.
As time permits checking HbA1c levels, weight, blood pressure and blood lipids can aid the healthcare team to understand the progression of the condition. Lifestyle changes are also an important aspect to manage Type 2 diabetes. These include consumption of more high fibre foods, exercising regularly, weight loss and cessation of smoking. Such changes can help to control blood glucose levels, improve insulin sensitivity and reduce the risk of cardiovascular and vascular problems.
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