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[bookmark: _Toc236506158]Introduction
This assignment examines the definition of diabetes, associated risk factors, mechanisms of blood glucose regulation, and the roles of oxygen and glucose in cellular energy production. It also addresses the significance of blood sugar monitoring and reviews evidence-based lifestyle modifications that support effective management of Type 2 diabetes and promote overall health.
Diabetes.
Diabetes is a long-term condition where the body cannot control blood sugar properly. Insulin from the pancreas helps move sugar into cells, but in diabetes, there is not enough insulin, or the body cannot use it well. With proper treatment, most people can manage diabetes and stay healthy. (World Health Organization, 2024)
[bookmark: _Toc236506160]Diabetes is primarily classified into two main types:
Type 1 diabetes is when the body destroys insulin-producing cells in the pancreas. It often starts in children or young adults. People need lifelong insulin. Symptoms include thirst, frequent urination, tiredness, weight loss, and slow-healing wounds.
Type 2 diabetes is the most common type. The body is resistant to insulin or does not make enough. It usually affects adults but is increasing in young people due to obesity and inactivity. Symptoms can be mild and include thirst, frequent urination, tiredness, blurred vision, slow-healing wounds, and weight loss.
To help prevent Type 2 diabetes, exercise regularly, eat a healthy diet, keep a healthy weight, do not smoke, and have regular check-ups.
Gestational diabetes happens in pregnancy and usually goes away after birth, but it increases the risk of Type 2 diabetes for both mother and child. (NHS, 2023)
[bookmark: _Toc236506161]Diabetes Risk Factors
Risk factors for diabetes include, being overweight or obese, Lack of physical activity, Family history of diabetes, Age over 45 (but younger people can also be affected), Unhealthy diet (high in sugar, fat, processed foods; low in fibre), High blood pressure or cholesterol, Smoking, Previous gestational diabetes, Certain ethnic backgrounds (South Asian, African, African-Caribbean, Middle Eastern)
Diabetes is serious but manageable. Early diagnosis, healthy habits, and following treatment can prevent or delay complications. Support and resources are available to help people manage diabetes and stay healthy. (NICE, 2024)
This image is an online picture.

[bookmark: _Toc236506162]Blood Sugar Regulation
The body tightly regulates blood glucose to provide steady energy and prevent harmful highs (hyperglycaemia) or lows (hypoglycaemia). This is mainly controlled by the pancreas and the hormones insulin and glucagon. In diabetes, this balance is lost, which can cause serious health problems. (National Health Service, 2022)
Eating carbohydrates raises blood sugar. In response, the pancreas releases insulin, which helps move glucose from the bloodstream into cells for energy and stores extra as glycogen in the liver and muscles. As glucose leaves the blood, levels return to normal.
When blood sugar drops, the pancreas releases glucagon, which signals the liver to release stored glucose and raise blood sugar.
The liver stores glycogen and releases glucose when needed. If stores run out, the liver can make new glucose from other sources to keep blood sugar steady.
Other hormones, adrenaline, cortisol, and growth hormone, raise blood sugar during stress or activity, making more energy available. They work together with insulin and glucagon to keep blood sugar balanced in different situations.
Keeping blood sugar in a healthy range is important. High blood sugar can damage organs, while low blood sugar can cause symptoms like dizziness or fainting.
If blood sugar is too low, eat or drink something sugary and check again after 15 minutes. If blood sugar is too high, drink water and check levels often. Seek medical help if severe symptoms occur. (Care Learning, 2025)
Healthy blood sugar is supported by eating whole grains and vegetables, staying active, managing stress, drinking water, taking medications as prescribed, and checking blood sugar levels regularly, especially for people with diabetes.
In summary, the pancreas, insulin, glucagon, and liver work together to keep blood sugar in a healthy range, protecting the body from harm.
Individuals with diabetes must manage diet, physical activity, medication, and blood glucose monitoring to prevent complications and maintain health. Management strategies vary depending on the type of diabetes and its underlying cellular mechanisms. In type 1 diabetes, the body's immune system mistakenly attacks and destroys the insulin-producing beta cells in the pancreas, resulting in an absolute deficiency of insulin. As a result, individuals with type 1 diabetes require daily insulin injections or an insulin pump to replace the lost hormone. In contrast, type 2 diabetes is characterised by insulin resistance, where body cells do not respond effectively to insulin, often accompanied by a gradual decline in insulin production by beta cells. People with type 2 diabetes may control blood glucose through dietary modifications and increased physical activity and may also require oral medications or insulin. Regular monitoring and comprehensive care are essential for both types to minimise the risk of complications. 
[image: Blood Glucose Regulation Gcse]
[bookmark: _Toc236506163]Oxygen and Glucose in Cellular Metabolism 
Cell metabolism is how cells turn nutrients into energy. Glucose from food is the main fuel, and oxygen helps produce energy efficiently.
Aerobic respiration, which uses glucose and oxygen to make energy, happens in the mitochondria—the cell’s powerhouses.
Aerobic Respiration Steps
1. Digestion & Absorption
   - Carbohydrates break down into glucose.
  - Glucose enters the blood and moves to cells.
2. Oxygen Delivery
   - Oxygen enters the lungs and then the bloodstream.
  - Red blood cells carry oxygen to tissues and cells.
3. Cellular Respiration
  - In the mitochondria, glucose and oxygen go through glycolysis, the Krebs cycle, and the electron transport chain to make ATP (energy).
  - This process releases ATP. (Liu et al., 2025)
Word Equation
Glucose + Oxygen → Carbon Dioxide + Water + Energy (ATP)
Chemical Equation
C₆H₁₂O₆ + 6O₂ → 6CO₂ + 6H₂O + ATP. (Britannica, 2022)
These are the products of aerobic respiration:
- ATP: Powers muscles, nerves, cell repair, growth, and body functions.
- Carbon dioxide: Waste removed by breathing.
- Water: Used or removed from the body.
[bookmark: _Toc236506164]Why Oxygen and Glucose Matter
Oxygen and glucose are both needed for efficient energy production.
- Glucose is the main fuel, but cells can also use fats and proteins if needed.
- Oxygen lets cells get the most energy from glucose.
If there isn’t enough oxygen, cells use anaerobic respiration, which makes less ATP and produces lactic acid. Lactic acid causes muscle fatigue and is later cleared by the liver.
In diabetes, glucose can’t enter cells well because of insulin problems, so energy production is impaired and fatigue occurs.
Other metabolic disorders like mitochondrial diseases and hypoxia also reduce energy production and can cause muscle weakness or other problems. (CompleteEra, 2026)
[bookmark: _Toc236506165]Recording and Tracking Blood Sugar Levels  
Tracking your blood sugar is key to managing Type 2 diabetes. You can write down readings in a notebook or use a diabetes app. Regular monitoring shows how blood sugar changes with food, activity, stress, illness, and medication, helping you make better decisions about your health.
Recording your readings helps you spot patterns, like high blood sugar after meals or low levels at certain times. Noticing these trends early lets you act to avoid problems. If your readings are often high or low, or you’re unsure what they mean, contact your doctor for advice. (Roberts, 2024)
Blood sugar logs also help doctors see how well your diabetes is controlled. Bring your records to appointments so your healthcare team can review your progress and adjust your treatment if needed.
Tracking your blood sugar can also keep you motivated. Seeing progress after healthy choices like eating well, exercising, or taking medication encourages you to stick with your plan. Setting small goals and celebrating progress helps you stay on track. (Calder, 2025),

Overall, recording and tracking blood sugar levels helps individuals with Type 2 diabetes manage their condition by improving blood glucose control, supporting healthy lifestyle choices, guiding treatment decisions, reducing the risk of complications such as heart disease, kidney disease, nerve damage, and vision loss, and enabling them to take an active role in their own care. In short, tracking your blood sugar can help you stay healthier, feel more confident, and make managing diabetes simpler day by day.
[bookmark: _Toc236506166]Evidence-Based Lifestyle Recommendations  
Lifestyle changes are crucial for managing Type 2 diabetes. Even small steps can help improve blood sugar, reduce complications, and boost overall health. Progress takes time, and support is available.
[bookmark: _Toc236506167]Healthy eating:
Eat a balanced diet with vegetables, whole grains, lean protein, and healthy fats. Limit sugary drinks, processed foods, and refined carbs. Choose regular meals and watch portion sizes to help stabilize blood sugar. For example, try oatmeal with berries for breakfast, a grilled chicken salad with lots of vegetables for lunch, or hummus with carrot sticks as a snack.
[bookmark: _Toc236506168]Regular physical activity:
Aim for 150 minutes of moderate exercise each week, like walking or cycling. Strength training twice a week also helps. Even gentle movements, like chair exercises, are beneficial. If you have limited mobility, options like seated exercises, gentle stretching, or water aerobics can also help you stay active. Finding activities that suit your abilities makes it easier to keep moving and support your health.
Weight management includes, losing some weight helps lower blood sugar and risk, taking medication as prescribed, speak to your doctor about side effects.
[bookmark: _Toc236506169][bookmark: _Toc236506170]Monitoring blood glucose levels:
Monitor your blood glucose regularly. Ask your healthcare provider how often you should check and use the results to guide your diabetes management. If your readings are higher or lower than your target range, try to identify any possible causes such as recent meals, activity, or missed medication. If your blood sugar is low, eat a fast-acting carbohydrate, such as glucose tablets or juice, as recommended by your healthcare provider. If your reading is high, consider adjusting your food choices or being more active, if appropriate. Always contact your healthcare provider if you experience frequent high or low readings or are unsure what to do.
Stopping smoking:
Smoking increases the risk of heart disease, stroke, kidney disease, and poor circulation, all of which are already associated with diabetes. Quitting smoking improves circulation, reduces cardiovascular risk, and supports better long-term health outcomes.
Limiting alcohol intake: 
Alcohol can affect blood glucose levels and interact with diabetes medications. Drinking within recommended limits and consuming alcohol with food can help reduce the risk of hypoglycaemia or hyperglycaemia.
[bookmark: _Toc236506171][bookmark: _Toc236506172]Managing stress and getting enough sleep:
Manage stress and get enough sleep, support is available if you need it. (NHS, 2025), (Williamson, 2025), (Seery, 2019).
Conclusion
In conclusion, Type 2 diabetes is a long-term condition that can be managed effectively through a combination of medication, regular blood glucose monitoring, and healthy lifestyle changes. Clinical guidelines generally recommend keeping HbA1c below 7% for most adults, but individualised targets may be set depending on patient needs. Pre-meal blood glucose targets are 4 to 7 mmol/L, and post-meal targets are less than 8.5 mmol/L. Metformin is commonly used as a first-line medication, with other oral agents or insulin added if necessary. People should monitor their blood glucose as advised by their healthcare provider, usually at least once daily or more often if medications or lifestyle factors change. Understanding how the body uses glucose and oxygen for energy, and how blood sugar levels are regulated, supports better health decisions. Recording and monitoring blood glucose levels helps identify trends, assess treatment, and reduce complication risks.
[bookmark: _Toc236506173]A balanced diet, regular exercise, maintaining a healthy weight, taking medications as prescribed, stopping smoking, limiting alcohol, and managing stress all help improve blood glucose and overall wellbeing. Health professionals play an important role by offering support, education, and encouragement, helping people with Type 2 diabetes manage their condition and quality of life. Useful resources include handouts on healthy eating and activity, blood glucose tracking apps like MySugr and Diabetes:M, and education programs such as DESMOND and X-PERT. Sharing these tools empowers people to manage their diabetes more effectively in daily life.
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