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Introduction.
Diabetes is a condition that causes your blood glucose (sugar) level to become too high. Diabetes is caused by your body not making enough or any of a hormone called insulin, or the insulin not working properly (insulin resistance). Insulin helps your body use glucose (sugar) for energy. Without it, the level of glucose in your blood becomes too high (NHS,2025).
Obesity and inactivity:
People who are overweight or obese (especially with central obesity) and/or have inactive lifestyles are at increased risk for developing type 2 diabetes, as overeating and inactivity can exacerbate insulin resistance. Obesity accounts for 80–85% of the overall risk for developing type 2 diabetes (NICE,2026)
Data from the National Paediatric Diabetes Audit (NPDA) shows that 94% of those under the age of 18 years who were receiving care for type 2 diabetes in paediatric diabetic units in England and Wales in 2023 to 2024 had a weight in the overweight or obese range (NICE,2026)
History of gestational diabetes
Women with a history of gestational diabetes have a seven-fold increased risk for developing type 2 diabetes later in life. Children born to mothers with gestational diabetes have a six-fold increased risk for developing type 2 diabetes (NICE,2026)
Low birth weight for gestational age and preterm birth before 37 weeks of gestation — associated with an increased risk of type 2 diabetes in adult life (NICE,2026)

Blood sugar (glucose) regulation is mainly controlled by the pancreas and the hormone insulin. The aim is to keep blood glucose levels within a normal range so that the body's cells have a steady supply of energy.

1. Role of the Pancreas

The pancreas is an organ located behind the stomach. It contains specialised cells called beta cells, which produce and release insulin into the bloodstream when blood glucose levels rise, such as after eating.

2. Role of Insulin

Insulin is a hormone that acts like a key, allowing glucose to move from the blood into body cells. When blood glucose levels increase:

The pancreas detects the rise in glucose.
Insulin is released into the bloodstream.
Insulin binds to receptors on cells, particularly muscle, fat, and liver cells.
This enables glucose to enter the cells and be used for energy.

As glucose leaves the bloodstream and enters the cells, blood sugar levels fall back to a normal range.

3. Glucose Uptake and Storage

Once inside the cells, glucose can be:

Used immediately to produce energy.
Stored in the liver and muscles as glycogen for future use.
Converted into fat if there is an excess supply.
4. What Happens Between Meals?

When blood glucose levels fall, the pancreas releases another hormone called glucagon. Glucagon signals the liver to break down stored glycogen into glucose and release it into the bloodstream, helping to prevent blood sugar levels from dropping too low.

Diabetes and Blood Sugar Regulation

In people with diabetes, this regulatory system does not function properly:

In Type 1 diabetes, the pancreas produces little or no insulin.
In Type 2 diabetes, the body becomes resistant to insulin or does not produce enough insulin.

As a result, glucose remains in the bloodstream instead of entering cells efficiently, leading to high blood sugar levels (hyperglycaemia).

· Describe cell metabolism (oxygen + glucose → ATP) 
Cell metabolism refers to the chemical processes that occur within cells to maintain life. One of the most important metabolic processes is cellular respiration, which converts glucose and oxygen into energy in the form of adenosine triphosphate (ATP) (Tortora and Derrickson, 2021).
Glucose, obtained from food, is transported to body cells through bloodstream. Oxygen is inhaled into the lungs and carried to cells by red blood cells. Inside the cell's mitochondria, glucose combines with oxygen in a series of chemical reactions to produce ATP, which is the main source of energy used for cellular activities such as muscle contraction, nerve transmission, growth, and repair (Marieb and Hoehn, 2019).
ATP provides the energy required for essential bodily functions. The waste products, carbon dioxide and water, are removed from the body through exhalation, urine, sweat, and other excretory processes (Widmaier, Raff and Strang, 2019).
In individuals with diabetes, insufficient insulin production or insulin resistance limits the uptake of glucose into cells. As a result, cells may not receive enough glucose to produce ATP efficiently, despite high levels of glucose being present in the bloodstream. This can lead to fatigue, weakness, and impaired body functioning (International Diabetes Federation, 2025).
· What happens when blood sugar regulation fails.
When blood sugar regulation fails, the body is unable to maintain normal levels of glucose in the bloodstream. This usually occurs because the pancreas does not produce enough insulin, the body cannot use insulin effectively (insulin resistance), or both. As a result, glucose accumulates in the blood instead of entering cells where it is needed for energy production (Tortora and Derrickson, 2021).
High blood glucose levels, known as hyperglycaemia, can develop. Because glucose cannot enter cells efficiently, the cells become deprived of energy, leading to symptoms such as fatigue, weakness, increased thirst, frequent urination, and increased hunger (polyphagia) (Marieb and Hoehn, 2019).
Over time, persistently high blood glucose can damage blood vessels and nerves throughout the body. This increases the risk of serious complications, including:
Cardiovascular diseases, such as heart attacks and strokes.
Kidney disease, which may lead to kidney failure.
Eye disease, which can cause visual impairment and blindness.
Nerve damage, resulting in pain, numbness, or loss of sensation, particularly in the feet.
Poor wound healing, increasing the risk of infections and amputations (International Diabetes Federation, 2025).
In severe cases, very high blood glucose levels can lead to acute medical emergencies. People with Type 1 diabetes may develop diabetic ketoacidosis (DKA), while those with Type 2 diabetes may develop hyperosmolar hyperglycaemic state (HHS). Both conditions require urgent medical treatment (NICE, 2024).
How lifestyle factors (diet, smoking, exercise) affect glucose control:
Diet
Diet has a direct impact on blood glucose levels. Consuming large amounts of foods high in refined sugars and saturated fats can contribute to weight gain and insulin resistance, making it more difficult for the body to control blood glucose. In contrast, a balanced diet rich in whole grains, fruits, vegetables, lean proteins, and fibre helps maintain stable blood sugar levels and improves insulin sensitivity (Diabetes UK, 2025).
Smoking
Smoking negatively affects glucose control by increasing insulin resistance and reducing the body's ability to use insulin effectively. Smokers are at greater risk of developing Type 2 diabetes and are more likely to experience diabetes-related complications, including cardiovascular disease, stroke, and poor circulation (NHS, 2025).
Nicotine can interfere with insulin action, causing blood glucose levels to become more difficult to manage. Therefore, smoking cessation is strongly recommended for individuals with or at risk of diabetes (Diabetes UK, 2025).
Physical Activity and Exercise
Regular physical activity helps lower blood glucose levels by increasing the body's sensitivity to insulin. During exercise, muscles use glucose for energy, reducing the amount of glucose circulating in the bloodstream. Exercise also helps maintain a healthy weight, improve cardiovascular health, and reduce insulin resistance (NICE, 2024).
Adults are generally encouraged to participate in regular moderate-intensity physical activity as part of diabetes prevention and management strategies (NHS, 2025).
Monitoring & Data Use.
Monitoring is an essential aspect of diabetes management as it enables healthcare professionals and patients to assess how effectively blood glucose levels are being controlled. Regular monitoring helps identify patterns in blood sugar fluctuations, evaluate the effectiveness of treatment plans, and reduce the risk of both short-term and long-term complications (NICE, 2024).

One of the primary methods of monitoring diabetes is blood glucose testing. Patients may use a blood glucose meter or continuous glucose monitoring (CGM) device to measure glucose levels throughout the day. These readings help determine whether blood glucose levels are within the target range and allow adjustments to medication, diet, or physical activity when necessary (Diabetes UK, 2025).

Another important measure is the HbA1c test, which provides an average blood glucose level over the previous two to three months. HbA1c results help healthcare professionals assess long-term glucose control and identify individuals who may be at increased risk of diabetes-related complications such as cardiovascular disease, kidney disease, and diabetic retinopathy (NHS, 2025).

Healthcare professionals record monitoring data in patient health records to support care planning and decision-making. Trends in blood glucose levels, weight, blood pressure, cholesterol, and medication adherence can be analysed to evaluate progress and guide interventions. Accurate data collection also supports multidisciplinary team working and ensures continuity of care across healthcare settings (NICE, 2024).
Overall, effective monitoring and the appropriate use of health data are fundamental to diabetes management, enabling early intervention, improved treatment outcomes, and a reduction in diabetes-related complications.
Evidence-Based Lifestyle Recommendations.
For people with diabetes, making small and sustainable lifestyle changes can significantly improve blood glucose control and reduce the risk of long-term complications. Lifestyle modifications should be realistic, person-centred, and tailored to an individual's health needs and daily routine.

One important change is adopting a healthier diet. Replacing white bread, rice, and pasta with wholegrain alternatives can help prevent rapid increases in blood glucose levels. Drinking water instead of sugary drinks is another simple but effective strategy (Diabetes UK, 2026).

Regular physical activity can also improve glucose control by increasing insulin sensitivity and helping the body use glucose more efficiently. Realistic goals may include brisk walking for 30 minutes five days a week, gardening, cycling, or swimming. Exercise can also support weight management and improve cardiovascular health (NHS England, 2026).

For individuals who are overweight, achieving modest weight loss can have a positive impact on blood sugar regulation. Even gradual reductions in weight can improve insulin effectiveness and lower the risk of Type 2 diabetes progression (NHS England, 2026).

Smoking cessation is strongly recommended because smoking increases insulin resistance and raises the risk of cardiovascular disease, which is already higher in people with diabetes. Healthcare professionals can provide support through smoking cessation services and nicotine replacement therapies (NHS, 2026).
Attending regular health reviews, taking medication as prescribed, monitoring blood glucose levels, and seeking support from healthcare professionals can help individuals successfully manage their condition and maintain healthy lifestyle habits (Diabetes UK, 2026).
Explain how these changes improve physiological outcomes.
A healthy diet helps maintain stable blood glucose levels by reducing rapid increases in blood sugar after meals. Foods high in fibre, such as whole grains, fruits, and vegetables, slow the absorption of glucose into the bloodstream, reducing the demand for insulin. Maintaining a healthy weight through improved nutrition can also decrease insulin resistance, allowing cells to respond more effectively to insulin.

Regular physical activity improves glucose uptake by skeletal muscle cells. During exercise, muscles require more energy and therefore use more glucose from the bloodstream. This helps lower blood glucose levels, supports weight management, improves cardiovascular function, and reduces blood pressure.

Weight reduction can further improve metabolic function. Losing even a modest amount of weight reduces this resistance, improving the body's ability to regulate blood glucose and lowering the risk of Type 2 diabetes progression.

Smoking cessation improves circulation and cardiovascular health. Smoking is associated with increased insulin resistance and damage to blood vessels.
Collectively, these lifestyle changes improve physiological outcomes by promoting efficient glucose metabolism, reducing hyperglycaemia, enhancing cellular energy production (ATP synthesis), protecting blood vessels and organs from long-term damage, and improving overall health and wellbeing. As a result, individuals are less likely to develop complications such as diabetic nephropathy, neuropathy, retinopathy, and cardiovascular disease.
Conclusion.
diabetes is a chronic condition that occurs when the body is unable to regulate blood glucose levels effectively because of insufficient insulin production, insulin resistance, or a combination of both. The pancreas plays a central role in glucose regulation by releasing insulin, which enables glucose to enter cells and be used for energy production. When glucose combines with oxygen during cellular respiration, ATP is produced, providing energy for normal body functions.

When blood sugar regulation fails, glucose accumulates in the bloodstream, resulting in hyperglycaemia. This can lead to symptoms such as excessive thirst, fatigue, frequent urination, and increased hunger. Over time, poorly controlled diabetes can damage blood vessels, nerves, kidneys, eyes, and the cardiovascular system.
Lifestyle factors have a significant influence on glucose control. Diets high in sugar and saturated fats, smoking, physical inactivity, and obesity can increase insulin resistance and make blood glucose management more difficult. Conversely, healthy lifestyle choices can improve metabolic function and reduce the risk of complications.
Regular monitoring of blood glucose levels and HbA1c provides important data for assessing diabetes management and guiding treatment decisions. Monitoring enables healthcare professionals and patients to identify patterns, evaluate interventions, and support long-term care planning.

Realistic lifestyle changes such as adopting a balanced diet, increasing physical activity, stopping smoking, maintaining a healthy weight, and adhering to prescribed treatment can significantly improve physiological outcomes. These changes enhance insulin sensitivity, increase glucose uptake by cells, improve ATP production, reduce blood glucose levels, and lower the risk of long-term complications such as cardiovascular disease, neuropathy, nephropathy, and retinopathy.

Overall, effective diabetes management requires a combination of ongoing monitoring, evidence-based lifestyle modifications, and person-centred care to promote optimal health outcomes and improve quality of life.
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