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Introduction
Diabetes mellitus is a long-term condition that causes high blood sugar levels (hyperglycaemia) due to problems with insulin secretion, insulin action, or both. The most common type is Type 2 diabetes mellitus (T2DM), which makes up about 90 to 95% of all cases worldwide. The World Health Organisation (WHO) reports that diabetes prevalence has grown significantly in recent decades, largely due to an aging population, rising obesity rates, and lack of physical activity. In the United Kingdom, Diabetes UK states that more than four million people have been diagnosed with diabetes, and many others are at risk of developing the disease. This increase poses major challenges for primary care services, especially in helping patients understand and manage their condition.

Type 2 diabetes occurs when body tissues resist insulin or when the pancreatic beta cells do not produce enough insulin. Insulin, a hormone made in the pancreas, allows glucose to enter cells so it can be used for energy. When insulin does not work effectively, glucose stays in the blood, leading to chronic high blood sugar. Ongoing high blood sugar damages blood vessels and nerves, raising the chances of serious complications like heart disease, eye damage, kidney damage, and nerve damage.

Risk factors for Type 2 diabetes fall into two groups: non-modifiable and modifiable. Non-modifiable risk factors include age, genetic factors, family history, and specific ethnic groups, such as South Asian, African-Caribbean, and Middle Eastern populations. Modifiable factors involve obesity, especially central obesity, lack of exercise, poor diet, smoking, and excessive drinking. Socioeconomic hardship is also linked to higher rates of diabetes, often due to limited access to healthy foods and exercise opportunities.

As a practice nurse in a GP surgery, I notice that many patients need more education about diabetes and how lifestyle choices affect blood sugar control. A better understanding can help patients engage more confidently with their care plans, stick to treatments, and lower their risk of complications.

Regulation of Blood Glucose Levels

Maintaining blood glucose within a narrow range is crucial for normal body function. For individuals without diabetes, fasting blood glucose levels usually stay between 4.0 and 5.9 mmol/L. The body regulates this through a complex interaction of hormones, mainly insulin and glucagon, which are produced by the pancreas.

After consuming carbohydrates, digestion breaks down complex carbs into glucose, which enters the bloodstream. As blood glucose levels rise, pancreatic beta cells release insulin. Insulin attaches to receptors on target cells, particularly in skeletal muscle, fat tissue, and the liver. This triggers a series of events inside the cells that encourage glucose uptake. In muscle and fat tissue, insulin helps move GLUT4 transporters to the cell membrane, allowing glucose to enter. In the liver, insulin promotes glycogenesis, changing glucose into glycogen for storage.

Between meals or during fasting, blood glucose levels start to drop. In response, pancreatic alpha cells release glucagon. Glucagon stimulates glycogenolysis, the process of breaking down glycogen into glucose, and gluconeogenesis, which creates glucose from non-carbohydrate sources like amino acids. This ensures that essential organs, especially the brain that relies heavily on glucose, get a steady energy supply.

In Type 2 diabetes, insulin resistance hinders how cells respond to insulin. The pancreas initially compensates by producing more insulin, resulting in high insulin levels. Over time, beta cell function worsens, and insulin production becomes inadequate. This leads to chronically high blood sugar levels. Sustained high glucose levels cause protein glycation, oxidative stress, and inflammation, which can damage blood vessels.

Monitoring long-term glucose control is often done by measuring glycated haemoglobin (HbA1c), which shows the average blood glucose over the last 8 to 12 weeks. However, HbA1c does not reflect daily fluctuations, making self-monitoring important for many patients.

Oxygen and Glucose in Cellular Energy Production
Glucose is the main energy source for cellular respiration, the process by which cells create adenosine triphosphate (ATP). ATP provides energy for vital bodily functions, including muscle movement, nerve signal transmission, and building new molecules.

Cellular respiration happens in three stages:

Glycolysis

Glycolysis occurs in the cytoplasm and does not need oxygen. One molecule of glucose, which has six carbons, breaks down into two molecules of pyruvate, each with three carbons. This process generates a small amount of ATP and reduced nicotinamide adenine dinucleotide (NADH).

The Krebs Cycle

When oxygen is available, pyruvate enters the mitochondria and turns into acetyl-CoA, entering the Krebs cycle, also known as the citric acid cycle. This stage produces carbon dioxide, NADH, and flavin adenine dinucleotide (FADH2).

Electron Transport Chain

The electron transport chain requires oxygen and occurs in the inner mitochondrial membrane. Oxygen serves as the final electron acceptor, which allows oxidative phosphorylation and creates most of the ATP. Without enough oxygen, cells cannot efficiently produce ATP through this pathway.

In people with poorly controlled diabetes, glucose stays in the bloodstream instead of entering cells effectively. Even with high blood sugar levels, cells can feel a lack of energy. This can lead to symptoms like tiredness and lower physical stamina. In cases of severe insulin deficiency, the body may start breaking down fat for energy, producing ketone bodies. Diabetic ketoacidosis is more common in Type 1 diabetes, but understanding this metabolic pathway highlights the need for good glucose control.
Recording and Tracking Blood Glucose Levels
Self-monitoring of blood glucose (SMBG) helps people understand their blood sugar patterns and make informed choices about diet, activity, and medication. Structured monitoring offers several benefits:  
• Identifying hyperglycaemic trends  
• Detecting hypoglycaemia  
• Evaluating medication effectiveness  
• Improving patient engagement  

For instance, patients may notice spikes in glucose levels after eating refined carbohydrates. This awareness can lead to dietary changes. Similarly, tracking glucose levels before and after exercise shows the positive effects of physical activity. 

Research shows that structured SMBG, especially when combined with professional education and feedback, can improve blood sugar control in Type 2 diabetes. Continuous glucose monitoring technologies are becoming more widely used. They provide real-time data, which supports behaviour change and enhances safety.

Encouraging patients to keep written or digital records promotes shared decision-making during appointments. Reviewing glucose logs enables practice nurses to customise advice, reinforce good habits, and pinpoint areas that need intervention.
Evidence-Based Lifestyle Recommendations for Managing Type 2 Diabetes
Effective management of Type 2 diabetes relies on lifestyle changes and medication. National guidance from the National Institute for Health and Care Excellence (NICE) highlights that structured education, dietary changes, increased physical activity, weight management, and quitting smoking are vital for improving blood sugar control and reducing long-term complications.
Dietary Management
Diet is crucial for regulating blood glucose because carbohydrates directly affect sugar levels after meals. Evidence suggests a balanced diet is more effective than severe restrictions. Key recommendations include:  
• Reducing refined carbohydrates and added sugars.
• Increasing high-fibre foods like whole grains, vegetables, legumes, and pulses. 
• Choosing low glycaemic index (GI) carbohydrates to avoid rapid sugar spikes. 
• Incorporating lean protein sources such as fish, poultry, beans, and lentils. 
• Adding healthy fats, especially unsaturated fats from olive oil, nuts, and seeds. 
• Managing portion sizes to encourage gradual, sustainable weight loss when needed.

Weight management is especially important. Even a modest weight loss of 5 to 10% of initial body weight can greatly improve insulin sensitivity and blood sugar control. Findings from major clinical trials show that weight loss can lower HbA1c levels and may even lead to remission of Type 2 diabetes in its early stages. 
Patients should also receive practical advice on meal planning, reading food labels, and understanding carbohydrate counting when necessary. Referring them to structured education programs like DESMOND (Diabetes Education and Self-Management for Ongoing and Newly Diagnosed) helps them build sustainable dietary habits.
Physical Activity
Regular physical activity improves insulin sensitivity and helps muscle cells take in glucose without needing insulin. During exercise, muscle contractions trigger the movement of glucose transporter (GLUT4) to the cell surface, which allows glucose to enter cells even when insulin resistance exists.

NICE recommends a minimum of 150 minutes of moderate-intensity aerobic activity each week, like brisk walking or cycling, along with strength exercises on at least two days. For individuals who have been inactive, it is important to progress gradually to lower the risk of injury and help maintain the routine.

Exercise provides several advantages beyond controlling glucose levels:
• Improved cardiovascular health
• Reduced blood pressure
• Better lipid profile
• Weight management
• Enhanced mental wellbeing  

Patients taking insulin or certain oral diabetes medications (like sulfonylureas) should check their blood glucose before engaging in long or vigorous exercise to prevent hypoglycaemia.

Smoking Cessation

Smoking greatly increases cardiovascular risk, which is already higher in people with diabetes. It leads to problems like endothelial dysfunction, atherosclerosis, and heightened insulin resistance. Therefore, quitting smoking should be a top priority.

Practice nurses are crucial in providing brief interventions, supplying nicotine replacement therapy, and directing patients to specialised cessation services. Even small decreases in smoking can enhance vascular health, but complete quitting brings the most benefits.

Alcohol Consumption

Alcohol can make blood glucose levels unstable and adds extra calories. Patients should follow national guidelines for moderate drinking and avoid alcohol on an empty stomach, especially if they use insulin or insulin-secretagogue medications, due to the risk of hypoglycaemia.

Psychological and Social Considerations

Managing diabetes involves more than just physical health; psychological and social factors greatly affect outcomes. Living with a chronic illness can lead to diabetes distress, anxiety, or depression. Emotional stress can raise cortisol levels, which may lead to higher blood glucose.

Providing holistic care includes:
• Screening for emotional wellbeing
• Encouraging peer support groups
• Promoting stress-management methods, such as mindfulness or relaxation techniques
• Referring to counselling services when suitable

Using motivational interviewing techniques can empower patients, boost their confidence, and support lasting behaviour change.
Preventing Long-Term Complications
Persistent high blood sugar damages blood vessels through mechanisms like protein glycation, oxidative stress, and chronic inflammation. This results in both small and large blood vessel complications.

Small blood vessel complications include:
• Diabetic retinopathy (risk of vision loss) 
• Diabetic nephropathy (risk of kidney failure) 
• Diabetic neuropathy (risk of pain, numbness, and foot ulcers) 

Large blood vessel complications include:
• Coronary heart disease 
• Stroke 
• Peripheral arterial disease 

Evidence from key studies, such as the UK Prospective Diabetes Study (UKPDS), shows that better blood sugar control significantly lowers the risk of small blood vessel complications. Managing blood pressure and cholesterol levels is also crucial for reducing heart disease risk.

Encouraging patients to go to annual diabetes reviews helps monitor:
• HbA1c 
• Blood pressure 
• Cholesterol levels 
• Kidney function 
• Foot health 
• Eye screening 

Supporting attendance at these reviews aids early detection and intervention, preventing complications from worsening.

The Role of Education and Collaborative Care

Structured education is essential for improving outcomes in Type 2 diabetes. The American Diabetes Association emphasises the importance of diabetes self-management education and support (DSMES) as a key part of care. Education helps patients build problem-solving skills, understand their medication, interpret glucose readings, and respond correctly to changes.

As a practice nurse, building strong relationships fosters trust and open communication. Using clear, simple explanations enhances health understanding. Visual aids, written materials, and culturally sensitive methods can further improve comprehension.

Collaborative goal-setting encourages patients to take charge of realistic lifestyle targets. For instance:
• Reducing sugary drinks from daily to once a week. 
• Adding two 20-minute walks each week. 
• Checking blood sugar at consistent times every day.

Small, manageable changes are more sustainable and add up to better blood sugar control.

The Importance of Ongoing Blood Glucose Tracking

Monitoring blood sugar over time has benefits in the short and long term. Short-term checks reveal daily changes influenced by meals, stress, illness, or activity. Long-term records show trends that relate to HbA1c levels.

Patients often feel more motivated when they see measurable improvements from lifestyle changes. For example, noticing lower post-meal readings after switching to whole-grain foods reinforces good behaviour.

Additionally, tracking helps with medication safety. If glucose levels consistently rise above target ranges, treatment may need to change. On the other hand, frequent low readings might signal too much medication.

Digital health tools, such as smartphone apps and continuous glucose monitors, provide extra resources for patient engagement. However, it’s important to consider access and digital skills to avoid increasing health inequalities.

Conclusion

Type 2 diabetes is a long-term metabolic condition marked by insulin resistance and poor blood sugar control. Effective management requires an understanding of the biological processes behind blood sugar control and the roles of insulin and glucagon in maintaining balance. Glucose and oxygen are vital for cellular respiration and ATP production, which are essential for life and body function. When insulin doesn't work properly, glucose builds up in the blood, raising the risk of serious complications.

Logging and tracking blood sugar levels empowers people to spot patterns, avoid acute issues, and work effectively with healthcare providers. Regular monitoring, combined with consistent HbA1c checks, ensures safe and informed choices.

Evidence-based lifestyle changes—like diet adjustments, increased physical activity, weight control, quitting smoking, and mental health support—greatly improve blood sugar management and lower the risk of complications. National and international guidelines consistently highlight the importance of patient education and self-management as key parts of care.

As a practice nurse in primary care, offering thorough education, support, and personalised guidance helps patients actively manage their condition. Through cooperative care, regular monitoring, and lasting lifestyle changes, individuals with Type 2 diabetes can keep their blood sugar levels safe, lower long-term risks, and improve their quality of life.


References:
American Diabetes Association (2023) Standards of Care in Diabetes—2023. Diabetes Care, 46(Supplement 1), pp. S1–S291.

Diabetes UK (2023) Diabetes statistics. London: Diabetes UK.

National Institute for Health and Care Excellence (2022) Type 2 diabetes in adults: management (NG28). London: NICE.

Roden, M. (2016) ‘Mechanisms of Disease: hepatic steatosis in type 2 diabetes’, Nature Reviews Endocrinology, 12(2), pp. 65–78.

UK Prospective Diabetes Study (UKPDS) Group (1998) ‘Intensive blood-glucose control with sulphonylureas or insulin compared with conventional treatment’, The Lancet, 352(9131), pp. 837–853.

World Health Organization (2023) Diabetes fact sheet. Geneva: WHO.

Lean, M.E.J., Leslie, W.S., Barnes, A.C., Brosnahan, N., Thom, G., McCombie, L., Peters, C., Zhyzhneuskaya, S., Al-Mrabeh, A., Hollingsworth, K.G. et al. (2018) ‘Primary care-led weight management for remission of type 2 diabetes (DiRECT): an open-label, cluster-randomised trial’, The Lancet, 391(10120), pp. 541–551.

Colberg, S.R., Sigal, R.J., Yardley, J.E., Riddell, M.C., Dunstan, D.W., Dempsey, P.C., Horton, E.S., Castorino, K. and Tate, D.F. (2016) ‘Physical activity/exercise and diabetes: a position statement of the American Diabetes Association’, Diabetes Care, 39(11), pp. 2065–2079.

Look AHEAD Research Group (2013) ‘Cardiovascular effects of intensive lifestyle intervention in type 2 diabetes’, New England Journal of Medicine, 369(2), pp. 145–154.

Powers, M.A., Bardsley, J., Cypress, M., Duker, P., Funnell, M.M., Hess Fischl, A., Maryniuk, M.D., Siminerio, L. and Vivian, E. (2020) ‘Diabetes self-management education and support in adults with type 2 diabetes: a consensus report’, Diabetes Care, 43(7), pp. 1636–1649.

