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Diabetes mellitus is a chronic metabolic disorder characterised by increased blood glucose levels resulting from defects in insulin secretion, insulin action, or both (NICE, 2015, updated 2026). 
The two main types are Type 1 diabetes, an autoimmune condition leading to destruction of pancreatic cells and insulin deficiency and Type 2 Diabetes which accounts for 90-95% of cases and involves insulin resistance and progressive beta-cell dysfunction, leading to inadequate insulin production to overcome resistance (American Diabetes Association, 2026; WHO, 2024). diabetesjournals.org who.int
In T2D, cells become less responsive to insulin, impacting glucose uptake into tissues. Over time, the pancreas cannot compensate sufficiently, which results in elevated blood glucose levels. If uncontrolled this can lead to microvascular complications (retinopathy, nephropathy, neuropathy) and macrovascular disease (cardiovascular disease, stroke) (NICE, 2015, updated 2026).  
The main Risk factors for T2D include modifiable and non-modifiable factors. Modifiable factors are being overweight/obese, physical inactivity, unhealthy diet high in processed foods and sugars, and smoking. Non-modifiable factors include increasing age (over 45), family history, ethnicity (higher risk in South Asian, African, and African-Caribbean populations), and history of gestational diabetes or prediabetes (NICE CKS, 2024; WHO, 2024; CDC, 2024). 
As a practice nurse, patient education is vital to improve understanding of the condition and promote engagement with self-management strategies. Many patients in GP practices lack sufficient understanding of their condition and how daily choices affect sugar level control.
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Blood glucose is normally maintained between approximately 4–7 mmol/L fasting and under 8.5-10 mmol/L postprandially in non-diabetic individuals through hormonal regulation, primarily involving the pancreas (Röder et al., 2016).  
After a meal, rising blood glucose stimulates pancreatic beta cells in the islets of Langerhans to secrete insulin. Insulin facilitates glucose uptake via GLUT4 transporters in muscle and adipose tissue, promotes glycogenesis in the liver and muscle, and inhibits gluconeogenesis and glycogenolysis, thereby lowering blood glucose (Medical News Today, 2022). 

Conversely, when blood glucose falls (e.g., during fasting or exercise), alpha cells release glucagon, which stimulates hepatic glycogenolysis and gluconeogenesis to the liver raising blood glucose. This negative feedback loop, involving insulin and glucagon, maintains homeostasis. In T2D, insulin resistance and impaired beta-cell function disrupt this balance, causing hyperglycaemia (Röder et al., 2016). 
Effective management requires patients to understand this balance so they can align lifestyle with psychological needs.
Glucose and oxygen are used in aerobic cellular respiration to produce adenosine triphosphate (ATP), the cell’s energy currency. 
The overall reaction is:
C₆H₁₂O₆ + 6O₂ → 6CO₂ + 6H₂O + energy (approx. 30-32 ATP) (Khan Academy, n.d.; Osmosis, 2025). khanacademy.org
The process involves three main stages:

1. Glycolysis (cytoplasm): Glucose is broken down into two pyruvate molecules, yielding a net 2 ATP and 2 NADH (anaerobic phase).

2. Krebs (Citric Acid) Cycle (mitochondrial matrix): Pyruvate converts to acetyl-CoA, entering the cycle to produce CO₂, NADH, FADH₂, and 2 ATP per glucose molecule.

3. Electron Transport Chain (ETC) and Oxidative Phosphorylation (inner mitochondrial membrane): Electrons from NADH and FADH₂ are transferred through protein complexes; oxygen serves as the final electron acceptor, forming water. 
The resulting proton gradient drives ATP synthase to produce the majority of ATP (Khan Academy, n.d.).
In T2D, impaired glucose uptake limits substrate availability for respiration, contributing to fatigue and in severe hyperglycaemia long-term complications through pathways such as oxidative stress (Haythorne et al., 2019).  
Oxygen delivery is also critical; poor circulation in diabetes exacerbates tissue damage. 
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Self-monitoring of blood glucose (SMBG) is a fundamental self-management tool that provides patients with immediate, real-time feedback on how various daily factors influence their blood glucose levels. 
By regularly checking their capillary blood glucose using a glucometer, individuals can clearly observe the direct impact of food choices, portion sizes, physical activity, medication adherence, stress, and even illness on their glycaemic control (NICE, 2015, updated 2026). 
This data-driven approach enables patients to make timely and informed adjustments to their lifestyle and treatment plan, promoting safer and more effective day-to-day diabetes management. 
Furthermore, consistent tracking helps patients identify individual patterns and trends over time — such as postprandial spikes or nocturnal hypoglycaemia — which might otherwise go unnoticed. This knowledge supports better adherence to personalised care plans and reduces the risk of both hyperglycaemia and hypoglycaemic episodes (Holmes-Truscott et al., 2023).
Evidence regarding the routine use of SMBG in non-insulin-treated Type 2 diabetes remains mixed and context-dependent. The National Institute for Health and Care Excellence (NICE) guidelines do not recommend routine self-monitoring for all patients with Type 2 diabetes who are not on insulin. Instead, they advise its use in specific circumstances, such as when patients are using insulin or sulfonylureas, during periods of illness, when starting new medications, for driving purposes (particularly Group 1 or Group 2 drivers), or as part of a short-term, structured education programme (NICE, 2015, updated 2026). 
When implemented in a structured manner — with proper patient education, regular review of results with healthcare professionals, and clear action plans — SMBG has been shown to produce modest but clinically meaningful improvements. These include an average HbA1c reduction of approximately 0.3%, enhanced self-efficacy, greater patient empowerment, and improved understanding of the condition (Holmes-Truscott et al., 2023; Farmer et al., 2022).
For many individuals with Type 2 diabetes, the true value of tracking lies in its ability to foster a sense of control and active participation in their own care. Regular monitoring transforms abstract concepts (such as insulin resistance and glucose homeostasis) into tangible, personal insights. For example, a patient may discover that a seemingly healthy meal causes a significant post-meal spike, prompting them to adjust carbohydrate intake or incorporate a short walk afterwards. 
This immediate feedback loop strengthens the therapeutic relationship during GP or practice nurse consultations, allowing for more productive, data-informed discussions rather than relying solely on retrospective HbA1c results. Over the longer term, when integrated into comprehensive self-management education programmes, structured monitoring correlates with better glycaemic control, reduced diabetes-related distress, and improved quality of life (American Diabetes Association, 2026; Wang et al., 2024).
However, SMBG is not without limitations. Potential drawbacks include the financial cost of testing strips and lancets, the risk of causing anxiety or obsessive monitoring in some patients, and the possibility of inaccurate readings if proper technique is not followed. To maximise benefits and minimise these issues, monitoring should always be purposeful, time-limited where appropriate, and supported by healthcare professionals who can interpret results and provide ongoing education and motivation (NICE, 2015, updated 2026).
In summary, while not universally recommended for routine daily use in all Type 2 diabetes patients, targeted and structured blood glucose tracking remains a powerful educational and self-management tool. As a practice nurse, facilitating patients’ understanding of how and when to monitor effectively can significantly enhance their confidence, safety, and long-term clinical outcomes.
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Effective monitoring and the strategic use of health data are cornerstones of successful self-management for individuals living with long-term conditions such as Type 2 diabetes. Regular tracking of key physiological parameters provides patients with actionable insights that go beyond periodic clinical reviews, enabling proactive rather than reactive care (NICE, 2015, updated 2026).
The importance of tracking health data lies in its ability to reveal real-time patterns and trends that influence disease control. In diabetes, self-monitoring of blood glucose (SMBG) allows patients to observe immediate responses to food intake, physical activity, medication, stress, and illness. 
This data empowers individuals to identify triggers for hyperglycaemia or hypoglycaemia and make timely adjustments to diet, exercise, or treatment regimens. Similarly, for patients with respiratory comorbidities (common in diabetes due to shared risk factors such as obesity and smoking), monitoring peak expiratory flow rate (PEFR) helps detect early deteriorations in airway function, facilitating prompt intervention to prevent exacerbations of asthma or COPD (British Thoracic Society, 2023). 
Routine data collection transforms abstract clinical targets into tangible, personal feedback, increasing patient engagement and self-efficacy.
Routine data use significantly enhances condition management by supporting informed decision-making and personalised care planning. When patients record and review trends — whether through paper diaries, smartphone apps, or continuous glucose monitors — they can correlate behaviours with outcomes, leading to sustained lifestyle improvements. For example, recognising that certain carbohydrate-heavy meals consistently elevate blood glucose may encourage smaller portions or increased post-meal activity. 
In clinical settings, this patient-generated data enriches consultations, allowing practice nurses and GPs to adjust medications more precisely, identify educational needs, and set realistic, achievable goals. Structured review of data has been associated with modest reductions in HbA1c, fewer complications, and better adherence to treatment plans (Holmes-Truscott et al., 2023; American Diabetes Association, 2026).
However, successful monitoring requires support. Patients need education on correct technique, interpretation of results, and when to seek professional advice. Limitations such as cost, potential anxiety from over-monitoring, or data overload must be addressed through individualised plans. When used purposefully, routine health data becomes a powerful tool for empowerment, safety, and long-term disease control, aligning perfectly with the goals of person-centred primary care.
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Lifestyle modification is a cornerstone of T2D management and can lead to remission, particularly when implemented early (NICE, 2015, updated 2026; American College of Lifestyle Medicine, 2025).
• Diet: Recommend a personalised, calorie-controlled, Mediterranean-style or plant-predominant diet rich in vegetables, whole grains, lean proteins, and healthy fats. Reduce refined carbohydrates, sugars, and saturated fats. Aiming for 5–10% weight loss significantly; this improves insulin sensitivity and glycaemic control (Galaviz et al., 2015; Wang, 2025). Medical nutrition therapy by a dietician is recommended
 
• Exercise: At least 150 minutes of moderate-intensity aerobic activity per week plus 2–3 sessions of resistance training. Physical activity enhances insulin-independent glucose uptake, aids weight management, and reduces cardiovascular risk (Kim et al., 2022).  
• Smoking Cessation: Smoking exacerbates insulin resistance and vascular damage. Quitting reduces cardiovascular events and mortality risk, with combined exercise and cessation yielding additive benefits (Kim et al., 2022).  
Combined interventions yield the best results (e.g., greater HbA1c reductions). Incorporating behavioural support (goal-setting, self-monitoring) produce the greatest and most sustained improvements (American Diabetes Association, 2026).  
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Conclusion

In conclusion, effective long-term management of Type 2 diabetes relies heavily on patients developing a clear understanding of the underlying physiology of glucose homeostasis, cellular energy production through aerobic respiration, and the critical role of regular blood glucose monitoring. When patients comprehend how insulin and glucagon regulate blood sugar levels and how glucose and oxygen are utilised at a cellular level to produce energy, they are far better equipped to make informed decisions that support their health (Röder et al., 2016; Haythorne et al., 2019).
Structured self-monitoring of blood glucose, combined with sustainable lifestyle modifications — particularly in the areas of diet, physical activity, and smoking cessation — offers a powerful, evidence-based approach to improving glycaemic control, reducing the risk of serious complications, and potentially achieving remission in the early stages of the condition. 
As a practice nurse working in primary care, there is a significant opportunity to deliver high-quality, personalised patient education that bridges the gap between theoretical knowledge and practical daily self-management. By empowering individuals with this knowledge, nurses can foster greater patient autonomy, self-efficacy, and engagement with their care plans.
Ultimately, successful diabetes management demands a holistic, multidisciplinary approach involving ongoing support from healthcare professionals, regular review of progress, and individualised care tailored to each patient’s lifestyle, preferences, and cultural needs. Investing time in comprehensive patient education not only improves clinical outcomes such as HbA1c levels and reduced cardiovascular risk but also significantly enhances overall quality of life and psychological wellbeing. 
Moving forward, practice nurses should continue to champion patient-centred education as a cornerstone of diabetes care in the community.





















[bookmark: _Toc233492234]References

American Diabetes Association (2026) ‘2. Diagnosis and Classification of Diabetes: Standards of Care in Diabetes—2026’, Diabetes Care, 49(Supplement 1), pp. S27–SXX. Available at: https://diabetesjournals.org/care/article/49/Supplement_1/S27/163926 (Accessed: 21 June 2026).
CDC (2024) Diabetes risk factors. Available at: https://www.cdc.gov/diabetes/risk-factors/index.html (Accessed: 21 June 2026).
Galaviz, K.I. et al. (2015) ‘Lifestyle and the prevention of type 2 diabetes: a status report’, American Journal of Lifestyle Medicine, 12(1), pp. 4–20. doi:10.1177/1559827615619159. pmc.ncbi.nlm.nih.gov
Haythorne, E. et al. (2019) ‘Diabetes causes marked inhibition of mitochondrial metabolism in pancreatic β-cells’, Nature Communications, 10, 2474. doi:10.1038/s41467-019-10189-x. nature.com
Holmes-Truscott, E. et al. (2023) ‘The impact of structured self-monitoring of blood glucose…’, Frontiers in Clinical Diabetes and Healthcare. doi:10.3389/fcdhc.2023.1177030. frontiersin.org
Khan Academy (n.d.) Steps of cellular respiration. Available at: https://www.khanacademy.org/science/ap-biology/cellular-energetics/cellular-respiration-ap/a/steps-of-cellular-respiration (Accessed: 21 June 2026).
Kim, M.K. et al. (2022) ‘Effects of exercise initiation and smoking cessation after new-onset type 2 diabetes…’, Scientific Reports, 12, 11400. doi:10.1038/s41598-022-14603-1. nature.com
Medical News Today (2022) Insulin and glucagon: How they regulate blood sugar levels. Available at: https://www.medicalnewstoday.com/articles/316427 (Accessed: 21 June 2026).
NICE (2015, updated 2026) Type 2 diabetes in adults: management (NG28). Available at: https://www.nice.org.uk/guidance/ng28 (Accessed: 21 June 2026).
NICE CKS (2024) Diabetes - type 2: background information – risk factors. Available at: https://cks.nice.org.uk/topics/diabetes-type-2/background-information/risk-factors/ (Accessed: 21 June 2026).
Osmosis (2025) Cellular respiration: Steps, process, and stages. Available at: https://www.osmosis.org/answers/cellular-respiration (Accessed: 21 June 2026).
Röder, P.V. et al. (2016) ‘Pancreatic regulation of glucose homeostasis’, Experimental & Molecular Medicine, 48(3), e219. doi:10.1038/emm.2016.6. pmc.ncbi.nlm.nih.gov
Wang, H. (2025) ‘Lifestyle interventions in type 2 diabetes with obesity: evidence-based synthesis’, Diabetes, Metabolic Syndrome and Obesity. doi:10.2147/DMSO.Sxxxxxx. dovepress.com
WHO (2024) Diabetes fact sheet. Available at: https://www.who.int/news-room/fact-sheets/detail/diabetes (Accessed: 21 June 2026).
2

