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Introduction 

Diabetes mellitus is a chronic, progressive metabolic disorder characterised by persistent elevation of blood glucose concentration, resulting from insufficient insulin production, reduced insulin sensitivity, or a combination of both (DeFronzo et al., 2021). Insulin is a hormone synthesised by beta cells in the islets of Langerhans of the pancreas, its primary function is to facilitate the uptake of glucose from the bloodstream into body cells for energy production or storage (Marieb and Hoehn,2022).
The two types of common forms are Type 1 and Type 2 diabetes. Type 1 is an autoimmune condition where the immune system destroys insulin producing cells, leading to absolute insulin deficiency. Type 2 diabetes accounts for approximately 90-95% of all diagnosed cases and develops when peripheral tissues become resistant to insulin action, followed by gradual deterioration of beta cell function (Diabetes UK, 2025). Risk factors are classified as non- modifiable. Non-modifiable factors include age, genetic predisposition, ethnicity, and family history. People of south Asian, African-Caribbean and Black African heritage have two to four times higher risk of developing Type 2 diabetes, often at a younger age lower body mass index (BMI) than white European populations (Khan et al., 2020). Modifiable risks include obesity, poor dietary habits, sedentary lifestyle, tobacco use, and hypertension, all of which contribute to the development of insulin resistance (NICE,2023).
For patients attending the GP surgery, understanding their conditions is essential. Knowledge enables them to engage actively in self-management, adhere to care plans, and reduce the risk of acute and long-term complications. This report explains blood regulation, cellular energy production, the purpose of monitoring levels, and evidence- based lifestyle changes to support safe and effective diabetes management.
As a practice nurse working in a GP surgery, it is important to help patients understand their condition and support them in making healthier lifestyle choices. Many patients struggle to understand how diet, exercise, smoking, and stress can affect their blood sugar levels. Educating patients can help them manage their diabetes more effectively and reduce the risk of complications. 



Risk Factors
There are many risk factors linked to Type 2 diabetes. One of the biggest risk factors is being overweight or obese. Extra body fat can make it harder for insulin to work properly. Lack of exercise is also a major cause because physical activity helps the body control sugar levels. 
Age can also increase the risk of developing diabetes, especially in people over 40 years old. However, younger people are now being diagnosed more often because of unhealthy lifestyles. Family history is another important factor because diabetes can run in families.
Some ethnic groups, including South Asian and African-Caribbean communities have higher risk of developing Type 2 diabetes. Smoking, poor diet, stress, and high blood pressure can also increase the chances of developing the condition.  

Maintenance of Blood Glucose Homeostasis
The human body maintains blood glucose within a narrow physiological range, typically 4.0 to 5.9 mmol/L when fasting and less than 7.8 mmol/L two hours after eating (Hall and Hall, 2020). This process, known as glucose homeostasis, relies on a negative feedback mechanism involving the pancreas, liver, and two key hormones: insulin and glucagon.
Following a meal, carbohydrates are broken down into glucose in the digestive tract and absorbed into the bloodstream, causing blood glucose levels to rise. This change is detected by beta- cells in the pancreas, which respond by secreting insulin into the circulation (Roder et al, 2021). Insulin binds to specific receptors on the surface of muscle, adipose, and liver cells, triggering the translocation of glucose transporter proteins (GLUT-4) to the cell membrane. This allows glucose to move from the blood into the cells, where it is either used immediately for energy or converted into glycogen for short-term storage via process of glycogenesis (Tortora and Derrickson, 2021). 
When blood glucose falls between meals, during sleep, or following physical activity, pancreatic alpha-cells release glucagon. This hormone acts primarily on the liver, stimulating glycogenolysis the breakdown of stored glycogen back into glucose and gluconeogenesis, the production of glucose from non-carbohydrates sources such as amino acids (Nelson and Cox, 2021). The released glucose enters the bloodstream, raising levels back to the normal range. Additional hormones including adrenaline, cortisol, and growth hormone support this process during periods of stress or prolonged exercise.
In Type 2 diabetes, the homeostatic system fails. Excess adipose tissue, particularly around the abdomen, releases inflammatory markers that reduce insulin signalling pathways, causing insulin resistance. The pancreas initially compensates by producing more insulin, but over time beta-cell function declines, leading to sustained hyperglycaemia (DeFronzo et al., 2021). Chronically raised glucose causes damage to blood vessels, nerves and organs, leading to complications such as retinopathy, nephropathy, and cardiovascular disease.
All Physiological activities from muscle contraction to brain function and cell repair require energy in the form of adenosine triphosphate (ATP). This energy is generated through aerobic cellular respiration, a chemical process that depends on a continuous supply of both glucose and oxygen (Mishra and Kumar, 2022).
Glucose is delivered via the bloodstream, with its entry into cells regulated by insulin. Oxygen is inhaled into the lungs, diffuses across the alveolar membrane into the blood, and binds to haemoglobin within red blood cells for transport to all body tissues. Once delivered to cells, aerobic respiration occurs in the cytoplasm and 
mitochondria, often referred to as the “powerhouses” of the cell (Marieb and Hoehn, 2022).
The process takes place in four distinct stages:
· Glycolysis: Occurs in the cytoplasm, where one molecule of glucose is split into two molecules of pyruvate, producing a net gain of 2 ATP and 2 reduced coenzymes. This stage does not require oxygen.
· Link reaction: Pyruvate moves into the mitoochondria and is converted into acetyl-coenzyme A, releasing carbon dioxide as a waste product.
· Krebs cycle: A cyclic pathway that oxidises acetyl-CoA, generating a small amount of ATP plus high energy hydrogen carriers. 
· Electron transport chain: Takes place on the inner mitochondrial membrane. Hydrogen carriers release electrons and hydrogen ions; oxygen acts as the final electron acceptor, combining with hydrogen to form water. This stage produces approximately 28 ATP molecules, the largest proportion of energy (Nelson and Cox, 2021).

In diabetes, even when glucose levels are high in blood, insulin resistance prevents it from entering cells effectively. As a result, cells are deprived of fuel despite the presence of glucose. The body responds by breaking down fat stores to produce alternative energy sources called ketones. In excess, ketones make the blood acidic, a dangerous condition known as diabetic ketoacidosis (DKA) if left untreated (Mishra and Kumar, 2022). Overtime, high glucose and poor oxygen delivery damage blood vessels walls, reducing circulation and increasing the risk of heart disease, stroke, and poor wound healing.

Recording and Tracking Blood Glucose Levels 
Monitoring Blood sugar levels is very important for patients with diabetes. Checking blood glucose regularly helps patients understand how food, exercise, medication, and stress affect their condition. 
Patients should know the sign of high and low blood sugar levels. High blood sugar, also called hyperglycaemia, can cause tiredness, thirst, and frequent urination. Low blood sugar, known as hypoglycaemia, may cause dizziness, shaking, sweating, and confusion. 
Practice nurses should teach patients how to test their blood sugar correctly and explain the importance of attending regular health checks and HbA1c tests.
[bookmark: _Int_Q0LvEyZd]Regular monitoring and recording of blood glucose levels is a fundamental part of safe diabetes self-management and directly supports Learning Outcome 2: understanding how health data is collected and used (NICE,2023). Patients use either portable finger prick meters or continuous glucose monitoring (CGM) systems, recording results alongside details such as meal times, food choices, activity levels, medication doses, and symptoms.
This recorded data serves multiple clinical purposes. First, it helps patients recognise personal patterns for example, how specific foods or exercise affect their glucose levels. This turns general advice into individualised, actionable information, increasing confidence in managing daily routines (Diabetes Uk, 2025). Second, it enables the clinical team to review trends over weeks and months. Aggregated data is used to calculate HbA1c, a measure of average glucose levels over the previous 8-12 weeks. Maintaining HbA1c below 48 mmol/mol (6.5%) reduces the risk of microvascular complications by around 25% as demonstrated in long term studies (Stratton et al., 2020).
Recording data also supports early detection of dangerous fluctuations. Hypoglycaemia (levels below 3.9 mmol/L) can cause confusion, sweating, or loss of consciousness, while sustained hyperglycaemia leads to fatigue, thirst, and long-term organ damage. Consistent tracking helps avoid these extremes and ensures care plans are adjusted promptly when needed (ADA,2024). In this way, routine health data transforms from simple numbers into a tool that guides treatment, evaluates effectiveness and improves patient safety. 

Evidence- Based Lifestyle Recommendations 
Research confirms that lifestyle modification is as effective as some medications in managing Type 2 diabetes and can even lead to disease remission in early stages (Lean et al., 2021). The following recommendations are supported by clinical guidelines and evidence. 
Diet: Following a mediterranean or low-glycaemic index diet stabilises blood glucose. This includes whole grains, pulses, fruit, vegetables, and unsaturated fats, while limiting refined sugars, processed foods, and saturated fats. Such diets reduce HbA1c by 0.5-2.0% and improve cholesterol levels (Esposito et al., 2021).
Smoking cessation: Tobacco use increases insulin resistance by 30-40% and doubles the risk of cardiovascular events. Stopping smoking rapidly improves blood vessel function and reduces mortality risk within one to two years (Pan et al.,2020).
Alcohol control: Limiting intake to 14 units per week spread, evenly, and always drinking with food reduces the risk of delayed hypoglycaemia, as alcohol impairs the liver’s ability to release stored glucose (NICE,2023).

Role of the Practice Nurse
Practice nurses have an important role in supporting patients with diabetes. They provide education, monitor progress, and encourage patients to make healthier choices. Good communication is important because patients need to feel comfortable asking questions and discussing any problems they may have.
Patients may feel worried or stressed after being diagnosed with diabetes, so emotional support is also important. Nurses should encourage patients to take part in decisions about their care and help them set realistic goals. 
Regular reviews are needed to check blood sugar control and look foe complications such as foot problems, kidney disease or eye damage.

Conclusion
Diabetes is a chronic condition arising from the breakdown of glucose regulation, but it is highly manageable with knowledge and consistent action. This report has explained how insulin and glucagon maintain blood glucose balance, how glucose and oxygen combine to produce energy, and why high glucose causes harm to the body. It has also demonstrated how recording routine health data allows both patients and health professionals to monitor progress, detect risks and evaluate the effectiveness of interventions.
For patients in the GP surgery, understanding these biological and practical aspects empowers them to take ownership of their care. Making evidence-based changes to diet, activity, and lifestyle reduces symptoms, lowers complications, and supports long term health and well-being. 
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