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[bookmark: _Toc222500306]INTRODUCTION 
Physiology is the branch of biology that studies the normal functions, mechanisms, and chemical or physical processes operating within living organisms, from cells to whole body systems. It focuses on how these components interact to maintain homeostasis, which is the internal stability that allows organisms to survive, adapt and function. The core focus is to examine how cells, tissues, organs, and systems work together. 
Diabetes is a chronic metabolic disorder characterized by high blood glucose levels. It occurs when the pancreas does not produce enough insulin, which is known as Type 1 diabetes, or when the body cannot effectively use the insulin it produces, which is referred to as Type 2 diabetes. High blood sugar can also develop during pregnancy, which is known as gestational diabetes (NHS, 2024). There are various risk factors that can affect blood glucose levels.  
The risk of diabetes is increased if parents or siblings have the disease. Family history is a major, non-modifiable risk factor that significantly influences an individual’s susceptibility to high blood sugar and diabetes, primarily Type 2. It acts as a predictor for diabetes risk through a combination of shared genetic and inherited lifestyle habits (NHS, 2024).
Food is the primary driver of blood sugar, with carbohydrates having the most direct and immediate impact. Simple carbohydrates like white bread and sugary drinks are broken down rapidly, causing sharp, fast spikes in blood sugar (NHS, 2024). Complex carbohydrates have more fiber and are digested slowly, providing a gradual rise. 
Exercise acts as natural blood sugar-lowering agent, and its effect depends on the type of activity. Aerobic exercises such as walking or cycling allow muscles to use glucose for energy, which helps to lower blood sugar levels. This effect can last for up to 24 hours. Regular physical activity increases long-term insulin sensitivity (NHS, 2024).
Both emotional and physical stress trigger the body’s fight-or-flight response, raising blood sugar levels. Stress causes the release of hormones such as cortisol and adrenaline, which signal the liver to release stored glucose for immediate energy. Fluctuations in estrogen and progesterone during the menstrual cycle, especially in the week before a period, can also affect insulin sensitivity and lead to higher blood glucose readings (NHS, 2024).
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[bookmark: _Toc222500308]Maintenance of Blood Sugar Levels
Blood sugar levels are maintained within a safe narrow range primarily by the pancreas through a negative feedback loop involving hormones insulin and glucagon. Insulin lowers high blood sugar by facilitating glucose uptake into cells and storage in the liver or the muscles. While glucagon raises low blood sugar by signaling the liver to release stored glucose. After eating, carbohydrates are broken down into glucose, increasing blood sugar levels. The pancreas detects this rise and releases insulin from its beta cells. Insulin acts like a key, allowing glucose to enter cells for energy or stimulating the liver to convert excess glucose into glycogen. Besides insulin and glucagon, other hormones also assist in increasing blood sugar during stress or low levels, including cortisol, epinephrine and growth hormone. The liver is the primary storage organ for glucose, acting as a buffer to release or store glucose as needed. Consistent mealtimes, balanced nutrition and regular physical activity are essential for maintaining this balance (NHS, 2024).
For a healthy adult without diabetes, an effective blood sugar level for the body’s daily needs generally involves keeping glucose within a relatively tight range to provide consistent energy without causing damage to tissues. Higher fibre and protein diets are essential for managing blood sugar levels, particularly for individuals with diabetes, prediabetes or those looking to prevent metabolic disorders. These two nutrients work to slow down digestion, stabilise blood glucose levels, and improve insulin sensitivity. The role of high fibre in blood sugar is slowing digestion and absorption, improving insulin sensitivity, promoting a feeling of fullness, supporting weight management, and gut health, and helping to reduce inflammation (Zhao et al., 2022). Physical activity is a critical, non-pharmacological tool in maintaining blood sugar levels. It acts as an effective strategy to actively reduce high glucose, enhance insulin activity, and contribute to long-term health improvements. During activity, muscle contraction enables cells to take up glucose from the bloodstream to use as energy, whether insulin is available or not. Activities like walking, jogging and swimming generally maintain lower levels of glucose in the body.  
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Oxygen and glucose are used to produce energy through a complex, multi-stage metabolic process known as aerobic cellular respiration. This process occurs in the cells, taking in glucose from the bloodstream and oxygen from breathing to create adenosine triphosphate (ATP), while releasing carbon dioxide and water as by-products. It primarily involves the oxidation of glucose, fatty acids, and amino acids, with the majority of ATP generation occurring within the mitochondria.    
Stages of cellular metabolism in producing energy
Glycolysis is the first stage of cellular respiration and takes place in the cell’s cytoplasm. During this process, glucose is broken down into two molecules of pyruvate. Although four ATP molecules are produced, two are used earlier in glycolysis, resulting in a net gain of two ATP. Two molecules of NADH are also produced, which are later used in energy production (Ogwueleka et al., 2024). In the absence of oxygen, such as during short-term intense exercise, pyruvate is converted into lactate. 
When oxygen is present (aerobic conditions), pyruvate moves from the cytosol into the mitochondrial matrix. Here, pyruvate is converted into a 2-carbon molecule. One carbon is released as carbon dioxide and one NADH is produced per pyruvate, which contributes to further energy production (Richter et al., 2024).
The citric acid cycle occurs within the mitochondrial matrix. Acetyl enters this cycle and combines with a 4-carbon molecule to form citrate, which is then gradually oxidised (Jamal et al., 2022). During this process, carbon dioxide is released as a waste product and energy carriers are produced, including 3 NADH, 1 FADH and 1 ATP per acetyl group. This cycle plays a central role in aerobic metabolism by providing high-energy electrons for the next stage of energy production.
This final major energy-producing stage occurs on the inner mitochondrial membrane and directly requires oxygen. NADH and FADH2, produced in earlier stages deposit their electrons into the electron transport chain. As the electrons move down the chain, energy is released and used to pump protons across the membrane, creating a proton gradient (Sun et al., 2022). Protons then flow back into the matrix through an enzyme called ATP synthase, driving the conversion of ADP to ATP. Oxygen acts as the final electron acceptor, combining with electrons and protons to form water. This stage produces the majority of ATP required by the body for cellular activities and energy demands.  
Even gut bacteria play an important role in nutrient and energy extraction and metabolic regulation. The gut microbiota produces signalling molecules that can influence appetite, energy uptake, storage, and expenditure. 
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Recording and tracking blood sugar levels is a cornerstone of type 2 diabetes management, enabling individuals to make informed decisions regarding diet, exercise, and medication in order to maintain target ranges. This practice helps prevent severe hyperglycaemia or hypoglycemia, reduces the risk of complications, and provides actionable data to support decisions about diet, activity and medication and to reduce the risk of highs or lows (NHS, 2024).
Rather than focusing on a single isolated reading, tracking allows for the analysis of blood glucose data over days, weeks, or months to identify consistent patterns and address them appropriately. These patterns help determine whether blood sugar levels are consistently high in the morning or low in the afternoon. Monitoring levels two hours after meals helps pinpoint which food or portion sizes cause significant spikes. 
By keeping a proper tracking record, individuals can improve awareness of dietary habits and lifestyle choices that affect blood sugar. Tracking tools, such as mobile applications, support understanding of carbohydrate intake and its impact on glucose levels, encouraging healthier choices (Moore et al., 2026). Activity trackers can also motivate individuals to increase daily movement. Digital logs from smart devices can be easily shared with healthcare providers to support personalized care. 
Real time data from digital logs allows for continuous tracking, showing how food, physical activity, and medication impact blood sugar levels. This information is essential for healthcare professionals to fine-tune medication regimens, particularly for individuals using insulin. Tracking also supports the early recognition of trends indicating imminent low blood sugar, enabling timely intervention before levels become dangerous. 
Tracking blood sugar levels is a cornerstone of diabetes management, as it supports real-time adjustments to diet and medication, helping prevent acute complications. Preventing severe hypoglycaemia (low blood sugar) is essential, as symptoms may include confusion, shakiness, and loss of unconsciousness. Monitoring also identifies rising glucose levels, helping prevent progression to diabetic ketoacidosis, a life-threatening condition. Key components of safe management include maintaining time-in-range and sharing data with healthcare professionals.
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It is recommended that adults to engage in 150-300 minutes of moderate-intensity or vigorous –intensity aerobic activity weekly to reduce chronic disease risk and improve cardiovascular, physical, and mental health. Any amount of physical activity provides health benefits, with increasing intensity or duration over time offering additional improvements. Adults with chronic conditions or disabilities should aim to meet these guidelines where possible, adjusted to their individual capacity.   
Individuals with diabetes are encouraged to follow a nutrient-dense diet to reduce chronic disease risk. Evidence supports limiting salt, added sugars and processed foods, while increasing intake of fruits and vegetables, whole grains, plant-based proteins, and healthy fats. Reducing saturated and trans fats is also recommended. Dietary approaches such as the Mediterranean diet may support weight loss and cardiovascular health, while the DASH diet can help lower blood pressure. 
For patients suffering from diabetes, it is always recommended to manage weight. This can be achieved through calorie reduction and high-protein, and fibre diet that enhances satiety, boosts metabolism, and helps preserve lean body mass while reducing hunger. Regular physical activity supports weight loss and helps prevent regain by increasing energy expenditure. Various dietary approaches are recommended for patients, such as plant-based diets and meal replacements, which can help ensure strict calorie control for rapid initial weight loss.   
These habits often cluster together, creating a synergistic effect that significantly increases health risks. For such patients, it is suggested to quit smoking to improve quality of life, enhance taste and smell, reduce stress, and lower the risk of heart disease, stroke, and cancer. Various strategies can be followed, such as the 5 D’s, which include Delay, Distract, Drink Water, Deep breathing and Discuss (Mumtaz et al., 2022). It is also considered best to establish daily alcohol limits, for example two drinks per day for men and one drink per day for women. 
For patients suffering from diabetes or increased blood sugar levels, it is recommended to follow sleep hygiene practices that involve consistency, such as going to bed and waking up at the same time daily, including weekends to help regulate cardiac rhythm. The bedroom should be kept cool, dark, and quiet, while avoiding screens and limiting substances before sleep. Various stress management techniques are suggested, including mindfulness and mediation, physical activity, and nature exposure. Dietary support through consuming foods rich in nutrients that support the nervous system may also help. Daily physical activity helps individuals fall asleep faster and sleep more deeply, but intense workouts should be avoided close to bedtime. Unmanaged stress can cause poor sleep, creating a cycle, therefore using relaxation techniques before bed may improve sleep quality. 
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This assignment has explored the physiology of diabetes as a chronic metabolic disorder and examined the key factors that influence blood glucose levels. It discussed how stress can increase glucose levels and interfere with insulin regulation, alongside explaining energy production through cellular metabolism, including glycolysis, the citric acid cycle and oxidative phosphorylation.
The report also highlighted the importance of recording and tracking blood sugar levels, showing how this helps individuals recognize patterns and trends, supporting early identification of problems and allowing timely treatment. In addition, lifestyle recommendations such as physical activity, dietary changes, weight management, and sleep and stress management were explored as essential strategies in improving overall health outcomes. Overall. managing diabetes effectively requires monitoring, lifestyle changes and professional support working together.
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