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Type 2 diabetes mellitus is a chronic metabolic disorder characterised by insulin resistance (where tissues respond poorly to insulin) and a progressive decline in pancreatic beta cell function, which leads to insufficient insulin secretion relative to demand. Blood glucose levels stay high as a result, which leads to damage of the kidneys, eyes nerves, blood vessels and other organs over time. 
The development of type 2 diabetes can be caused by an amalgamation of environmental or lifestyle factors and genetic predisposition. The major risk factors include: 
· Being obese or overweight, especially abdominal fat accumulation. Which promotes insulin resistance.
· An inactive lifestyle with minimum physical activity also lowers insulin sensitivity
· An unhealthy diet, particularly diets that are high in added sugars, refined carbohydrates, saturated fats and low in fibre 
· Ageing, the risk of type 2 diabetes increases as people get older.
· Family history and genetic factors. 
· Ethnicity, people of African, Caribbean or South Asian descent are at higher risk. 
· History of gestational diabetes (in women) and polycystic ovary syndrome (PCOS) are additional risk enhancers. 
In light of these modifiable and non-modifiable risks, one of the main objectives of primary care is to assist patients in identifying the variables (such as weight, food and activity) so that they can manage or even slow the progression of their condition. 

Regulation of blood glucose levels 
   The body keeps blood sugar (glucose) within a safe range (usually between 4 and 7mmol/L) to make sure all organs, especially the brain, have enough energy to work properly. This careful balance, called glucose homeostasis, is controlled mainly by the pancreas which releases two important hormones: insulin and glucagon. After eating, carbohydrates from food are broken down into glucose, which enters the bloodstream. As blood sugar levels rise, special cells in the pancreas called beta β cells release insulin. Insulin acts like a key, helping glucose move from the blood into the body’s cells, especially muscle and fat cells, helping bring blood sugar back down to normal levels (Guyton and Hall, 2021).
 When a person hasn’t eaten for a while, or during physical activity, blood sugar levels start to fall. In response alpha (α) cells in the pancreas release glucagon, which signals the liver to break down its stored glycogen into glucose and release it into the bloodstream. Other hormones such as adrenaline, cortisol and growth hormone also help raise blood sugar during stress or fasting (NICE,2023). 
In type 2 diabetes, this system does not work as well. The body’s cells become resistant to insulin, so glucose cannot enter them properly. Over time, the pancreas may also produce less insulin. This leads to high blood sugar levels (hyperglycaemia), which can damage blood vessels, nerves and organs if not managed effectively. To keep blood sugar within a healthy range, people with type 2 diabetes are supported to make lifestyle changes such as eating a balanced diet, staying physically active, maintaining a healthy weight and taking medication if prescribed. Regular checks of blood glucose and HbA1c levels help to monitor, control and guide treatment plans. 

How oxygen and glucose produce energy through cell metabolism. 
Energy is necessary for all bodily cells to perform important tasks like neuron and muscle activity, growth and repair. The process by which glucose is metabolised in the presence of oxygen is called cellular respiration and it is the primary source of this energy. Glucose, which is produced when we digest carbs, enters the bloodstream and makes its way to the body’s cells. After entering the cell, glucose undergoes a few chemical processes that cause the energy contained in its bonds to slowly be released. This process mostly occurs in microscopic structures known as mitochondria (Guyton and Hall, 2021). 
Cellular respiration occurs in three main stages: 
1. Glycolysis – this first step happens in the cell’s cytoplasm and does not require oxygen. Here one molecule of glucose is broken down into pyruvate, producing a small amount of energy in the form of adenosine triphosphate (ATP). ATP is the body’s main energy currency. 
2. Krebs cycle (citric acid cycle) – if oxygen is available, pyruvate enters the mitochondria and is further broken down. This stage releases carbon dioxide as a waste product and produces hydrogen-rich compounds that carry high-energy electrons (Marieb and Hoehn, 2019). 
3. Electron transport chain (ETC)-the final stage uses oxygen to combine with hydrogen from the previous step, forming water. As electrons move through the chain, large amounts of ATP are generated around 36 molecules of ATP per molecule of glucose.
If oxygen is not available such as during intense exercise, cells switch to anaerobic respiration, which produces far less energy and results in lactic acid buildup. In people with type 2 diabetes, glucose cannot efficiently enter cells due to insulin resistance, so less energy is produced. This can lead to tiredness, muscle weakness and delayed healing. Effective blood glucose management ensures that cells receive enough glucose and oxygen to maintain normal metabolism and energy production. 
Monitoring and recording blood sugar levels  
Regularly recording and tracking blood sugar levels is an essential part of managing type 2 diabetes safely and effectively. Monitoring helps individuals understand how their diet, physical activity, medication, stress and illness affect their blood glucose, allowing them to make informed decisions about their daily self-care (NICE 2023). The most common ways to monitor blood glucose are self-monitoring of blood glucose using a finger-prick test and HbA1c testing at the GP surgery or clinic, Self-monitoring of blood glucose provides an immediate reading of current glucose levels while HbA1c reflects average blood sugar control over the previous two to three months (Diabetes UK, 2024). By keeping a record of blood glucose readings, patients and healthcare professionals can identify trends or patterns, such as consistently high or low results at certain times of the day. This information supports medication adjustments, dietary planning and discussions during diabetes reviews. It also empowers patients to take a more active role in their care, improving motivation and confidence in self-management. Tracking blood glucose is especially important for individuals using insulin or medications that can cause hypoglycaemia (low blood sugar), as it helps detect and prevent dangerous episodes. Regular monitoring also reduces the risk of long-term complication s, including heart, kidney and eye disease by helping patients maintain blood sugar levels within their personal target range (NHS, 2023). 

Evidence-based lifestyle recommendation for managing type 2 diabetes
Lifestyle modification is one of the most effective and sustainable ways to manage type 2 diabetes. Evidence shows that healthy changes in diet, physical activity and weight management can significantly improve blood glucose control, reduce the need for medication, and lower the risk of complications such as cardiovascular disease (NICE 2023; Davies et al, 2018) 
A balanced diet plays a central role in managing blood sugar levels. The NICE (2023) guidelines and Diabetes UK (2024) recommend that individuals with type 2 diabetes adopt a Mediterranean- style or DASH diet, which emphasises whole grains, vegetable, fruits lean protein and healthy fats. 
Key dietary recommendations include:
· Reducing refined carbohydrates and added sugars, such as sugary drinks, sweets and processed food as these can cause rapid spikes in blood glucose
· Choosing high-fibre foods such as whole grains, beans, lentils, fruit and vegetables, which slow glucose absorption and help maintain steady blood sugar levels. (Evert et al, 2019). 
· Including healthy fats from sources such as olive oil, avocados, nuts and oily fish which support heart health 
· Controlling portion sizes to help maintain a healthy weight and avoid excess calorie intake.
· Limiting saturated fat and salt, reducing the risk of hypertension and cardiovascular complications. 
Working with a registered dietician or attending structured education programmes such as DESMOND (Diabetes Education and Self-Management for Ongoing and Newly Diagnosed) can help patients understand food choices and build sustainable habits.
  Regular physical activity improves insulin sensitivity, allowing the body to use glucose more effectively for energy. The World Health Organisation (2020) recommends that adults aim for at least 150 minutes of moderate-intensity exercise (such as brisk walking, cycling or swimming) each week, along with strength training on two or more days. 
Exercise not only helps to lower blood glucose but also supports weight control, blood pressure reduction and improved cardiovascular health (Colberg et al, 2016). For individuals with limited mobility, low-impact activities like chair-based exercises or gentle stretching can still provide benefits. Before starting new exercise routines, patients should be assessed for cardiovascular risk and neuropathy to ensure safety. Encouraging small, achievable goals such as walking for 10 minutes after meals can help patients build confidence and maintain long-term adherence. 
     Being overweight, particularly around the abdomen, increases insulin resistance and worsens blood glucose control. Research from the DiRECT trial (Lean et al, 2018) showed that significant weight loss (around 10-15kg) through calorie reduction and structured support led to diabetes remission in nearly half of participants. Weight management strategies should focus on gradual, realistic goals. A modest weight loss of about 5-10% of body weight can lead to measurable improvements in HbA1c, blood pressure and cholesterol levels. Referral to local weight management services dietic support or digital health apps can help individuals track progress and stay motivated. 
       Smoking increases the risk of cardiovascular disease and poor circulation, which are already heightened in diabetes. Supporting patients to quit smoking through behavioural counselling and nicotine replacement therapy can significantly reduce these risks (NHS 2023).
     Alcohol should be consumed in moderation. Patients should be advised to follow UK guidelines no more than 14 units per week, spread over several days and to avoid drinking on an empty stomach, as alcohol can cause hypoglycaemia, particularly in those taking insulin or sulfonylureas. 
    Chronic stress can raise blood glucose levels through the release of cortisol and adrenaline, which increase insulin resistance. Encouraging stress reduction techniques such as mindfulness, relaxation exercises, or gentle yoga can support emotional wellbeing and glucose control (ADA, 2023). 
   Adequate sleep (7-9 hours per night) is equally important. Poor sleep patterns have been linked with insulin resistance and poor metabolic control (Reutrakul and Van Cauter, 2018). 
  Lifestyle modification remains the foundations of type 2 diabetes management. By encouraging balanced nutrition, regular physical activity, healthy weight maintenance, smoking cessation, and stress management, healthcare professionals can empower patients to take an active role in their condition. As evidence shows, these changes not only improve blood glucose control but also enhance overall quality of life and reduce long-term health risks. 

Conclusion
Effective management of type 2 diabetes relies on a combination of medical treatment, lifestyle modification and ongoing education. By increasing patients’ understanding of how their bodies regulate blood glucose and how lifestyle choices influence their condition, healthcare professional can empower individuals to take control of their health. Regular monitoring, balanced nutrition, physical activity and weight management all play vital roles in maintaining safe and effective blood sugar levels, reducing the risk of complications and improving overall wellbeing. It is the job the practice nurse to provide personalised education, motivational support and regular follow ups, all which are key to helping patients achieve sustainable lifestyle changes. Encouraging self-management through tools such as blood glucose monitoring, dietary advice and structured education programmes enables patients to make informed decisions about their care. Ultimately, empowering people with type 2 diabetes to understand and actively manage their condition promotes independence, improves long-term outcomes, and reduces the burden of avoidable complications. A holistic, evidence-based approach within primary care ensures that patients receive the knowledge, confidence and support needed to live well with diabetes and maintain quality of life. 
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