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Introduction

Diabetes, also known as diabetes mellitus, is a long-term health condition that impacts millions of people globally. Type 1 diabetes develops when the body produces little or no insulin, causing high blood sugar. In contrast, type 2 diabetes occurs when the body becomes resistant to insulin or does not use it effectively, often due to lifestyle and genetic factors. Over time, the pancreas in type 2 diabetes struggles to keep up with insulin production, which can lead to elevated blood sugar. According to the World Health Organisation (2024), diabetes is defined by problems with insulin production or action. Globally, about 1 in 11 adults have diabetes, and around 90% of these cases are type 2 (Zheng et al., 2017).
T2DM is a chronic metabolic disorder characterised by persistently elevated blood glucose levels. With this condition, the body tissues such as muscle, liver and fat get less sensitive to insulin. This results in the glucose remaining in the bloodstream. This is the most generic form of diabetes and is strongly associated with lifestyle and genetic factors. Key risk factors affecting type 2 diabetes include – 
· Being overweight 
· Physical inactivity 
· Unhealthy diet
· Increasing age
· Lack of self-care.
If poorly controlled, type 2 diabetes can lead to serious complications, including cardiovascular disease, kidney damage, neuropathy, retinopathy, and potential amputation (Diabetes UK, 2024).
The purpose of this report is to explore how blood glucose levels are regulated within the body, to explore the role of glucose and oxygen in cellular energy production, and to demonstrate how monitoring and recording blood glucose supports safe management of this condition. 



Anatomy & Physiology

The pancreas carefully regulates blood sugar to provide enough energy for the body while avoiding excessive glucose in the bloodstream. After consuming carbohydrates, these are broken down into glucose, which then enters the blood. Rising blood sugar triggers the pancreas to release insulin from beta cells located in the islets of Langerhans. Insulin acts by moving glucose from the bloodstream into cells, especially muscle and fat tissue, where it can be used for energy. It also prompts the liver to store excess glucose as glycogen for future energy needs. The pancreas’s main role is to balance blood glucose by producing both insulin and glucagon (Roder et al., 2016).
Between meals or after physical activity, when blood sugar drops, the pancreas releases glucagon from its alpha cells. Glucagon instructs the liver to convert stored glycogen into glucose and release it into the bloodstream, preventing hypoglycaemia and ensuring vital organs like the brain receive enough fuel. Early in type 2 diabetes, insulin resistance in the liver and muscle is common, but the disease does not develop without progressive beta-cell failure (DeFronzo, 2009). As a result, glucose uptake by cells becomes inefficient, leading to persistently high blood sugar.
Glucose is vital as it serves as the primary fuel for cellular energy production. Through cellular respiration, glucose is converted into ATP (adenosine triphosphate), which powers essential body processes such as movement, growth, and repair. Glycolysis, the first stage of this process, takes place in the cytoplasm and yields a small amount of ATP. When oxygen is present, glucose metabolism continues in mitochondria producing much more ATP. Mitochondria are responsible for generating ATP and key metabolites for cell survival and growth (Martínez-Reyes & Chandel, 2020). Oxygen is crucial because, without it, anaerobic metabolism cannot proceed beyond glycolysis, and ATP production becomes very limited (Biro, 2022). Maintaining blood glucose regulation is therefore necessary to ensure a steady energy supply while preventing dangerous high blood sugar levels.




Pathophysiology

When the body can no longer control blood sugar effectively, glucose accumulates in the blood, causing hyperglycemia hallmark of type 2 diabetes. This results from insulin resistance, where cells respond poorly to insulin. The pancreas often continues to make insulin, but it is less effective at moving glucose into muscle and fat cells. Consequently, glucose stays in the bloodstream rather than being used for energy. Over time, the increased workload may cause insulin-producing beta cells to wear out, reducing insulin output even further (Kim, L., 2024).
Persistently high blood glucose is harmful because it damages blood vessels, making them less flexible and narrowing them. This reduces blood flow. Diabetes increases the risk of serious health problems, including Heart attack, stroke, blindness, kidney failure and amputation risk.’ (CDC., 2024). High blood glucose can also increase the amount of sugar filtered by the kidneys as the kidneys attempt to remove the excess glucose through urine, which, of course, leads to a common symptom, urination.
Lifestyle determinants have a major influence on glucose control and can worsen the pathophysiology of type 2 diabetes. A diet high in refined carbohydrates and sugary foods leads to rapid rises in blood glucose. Frequent high glucose levels increase the demand for insulin, which can worsen insulin resistance over time. ‘Excess body fat is the single most important determinant of type 2 diabetes. (Hu et al., 2001).
Physical inactivity also reduces glucose control because muscles use less glucose when they are not active. ‘Cycling and resistance exercises have been shown to effectively enhance fasting blood glucose levels, insulin secretion, and insulin sensitivity in people with diabetes.’ (Pan et al., 2025). Stress and poor sleep can also raise blood glucose because stress hormones, such as cortisol, increase glucose release from the liver.
In summary, when blood sugar regulation fails in type 2 diabetes, persistent hyperglycaemia leads to serious complications. Unhealthy daily habits can worsen insulin resistance, but positive changes such as healthy eating, weight loss, and regular exercise can improve glucose regulation and lower long-term health risks. Without intervention, these issues can cause permanent damage, highlighting the importance of early management and healthy lifestyle choices.


Monitoring & data use

Tracking health data is crucial for effective type 2 diabetes management, as it enables individuals and healthcare teams to assess how well blood sugar is controlled. Regular blood glucose monitoring helps identify trends and can detect chronic elevations that raise the risk of long-term complications. Continuous glucose monitors (CGMs) are particularly useful for adults needing support to track their blood sugar and manage insulin, allowing care staff to record readings more efficiently (NICE, 2023).
Self-monitoring of blood glucose includes checking blood sugar levels using a finger-prick test. This is especially useful for observing patterns, such as increased glucose levels after meals or reduced levels after exercise. Monitoring results can help patients understand how lifestyle choices, such as food intake, physical activity, alcohol consumption, and stress, directly affect their blood glucose levels. Specific recommendations and precautions will vary by the type of diabetes, age, activity, and the presence of diabetes-related health complications. (Colberg et al., 2016). 
Routine data collection also includes HbA1c blood tests, which provide an average blood glucose level over 2-3 months. ‘HbA1c is used by healthcare professionals to assess long-term diabetes control and to decide whether changes to medication or treatment are needed (NICE, 2022). In addition, monitoring other health data such as weight, BMI, blood pressure, and cholesterol is important because people with type 2 diabetes have a higher risk of cardiovascular disease. Tracking these measures allows early intervention and reduces the risk of complications. Using routine data supports personalised care planning. Practice nurses and GPs can review patients’ glucose records and blood test results to identify patterns or trends and revise treatment plans. This may involve medication changes, referral to structured education programmes, or giving additional lifestyle advice.
Overall monitoring and effective use of health data improve patient engagement, support early detection of any worsening control, and help prevent long-term complications in type 2 diabetes.




Recommendations

Evidence-based lifestyle changes are essential in the management of type 2 diabetes because they impact insulin sensitivity, reduce blood glucose levels and lower the risk of long-term complications. NICE (2022) states that diet, weight management, and physical activity should be the first-line approach for individuals with type 2 diabetes, in conjunction with medication if required. (NICE., 2022).
One key recommendation is achieving and maintaining a healthy weight. Excess body fat, particularly abdominal fat, increases insulin resistance, meaning glucose is less effective in body cells. Weight loss improves insulin sensitivity and reduces the workload on pancreatic beta cells. Evidence from the diabetes prevention program (DPP) found that lifestyle interventions, including weight reduction, significantly lowered the risk of progression to type 2 diabetes and improved glucose regulation (Knowler et al., 2002). Even modest weight loss of 5-10% can result in considerable improvements in HbA1c and cardiovascular risk factors. (NICE., 2022).
Dietary improvements are also vital. Patients should be encouraged to reduce intake of refined carbohydrates, sugary foods, and saturated fat, as they might cause rapid rises in blood glucose and contribute to obesity. NICE (2022) recommends a balanced diet with high-fibre carbohydrates, vegetables, lean meats, and unsaturated fats. Higher-fibre intakes slow glucose absorption, reducing post-meal blood sugar spikes. Research suggests that a diet loaded with whole grains and fibre improves glycaemic control and reduces cardiovascular risk (Hu et al., 2001).
Physical activity is another key intervention. Exercise is highly recommended to improve glucose uptake; even moderate exercise will help glucose get into muscle cells and increase insulin sensitivity, so glucose is used more effectively for energy. The American diabetes association states that routine exercise reduces HbA1c levels and improves blood pressure and cholesterol, lowering cardiovascular disease risk (Colberg et al., 2016).
Smoking cessation is also strongly recommended. Smoking exacerbates insulin resistance and damages blood vessels, raising the risk of heart disease, stroke, and poor circulation. A large meta-analysis found that smoking significantly increases cardiovascular events and mortality in people with diabetes (Pan et al., 2015). Quitting smoking improves circulation and reduces the risk of complications.
Overall, realistic lifestyle changes such as gradual weight loss, healthier eating, regular exercise, and smoking cessation are strongly supported by evidence. ‘Recommendations should be shaped to meet the particular needs of each individual.’ (Colberg et al., 2016).
















Conclusion

In conclusion, type 2 diabetes is a long-term metabolic condition characterised by insulin production and tolerance, bringing about persistent hyperglycaemia. This report has highlighted that normal blood glucose regulation relies on the pancreas releasing insulin and glucagon to maintain glucose homeostasis. When this regulatory process fails, blood glucose levels remain elevated, increasing the risk of serious complications, including cardiovascular disease, kidney disease, neuropathy, and retinopathy. This report also demonstrates that glucose is fundamental for cellular respiration, where it combines with oxygen to produce ATP, the energy required for normal body function. Poor glucose uptake in type 2 diabetes can therefore impact energy supply and overall well-being.
A crucial finding is that monitoring and recording health data, particularly blood glucose levels and HbA1c results, plays a vital role in diabetes management. Tracking this information supports early detection of poor glycaemic control, encourages patient engagement, and assists healthcare professionals while making informed treatment decisions. In addition, evidence-based lifestyle changes such as weight reduction, improved diet, elevated physical activity and stopping smoking have been shown to boost insulin sensitivity and lower the risk of long-term complications.
Overall, understanding type 2 diabetes is important for effective self-management. Health professionals, particularly practice nurses, play a vital role in supporting patients through education, monitoring, and ongoing encouragement. By sharing clear explanations, promoting realistic lifestyle goals, and empowering patients to take responsibility for their health, health workers can improve patient confidence, enhance adherence to treatment plans, and ultimately support better long-term outcomes.
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