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Figure 1
The pancreas is a long, soft gland located behind the stomach in the upper abdomen. It has two important functions: helping the body digest food and controlling blood glucose levels. (Atkinson et al.,2020).














Diabetes Management, Blood Glucose Regulation and Lifestyle Interventions
A. Introduction
Diabetes mellitus is a long-term metabolic condition characterised by persistently elevated levels of glucose in the blood. The hormone insulin, which is produced by beta cells in the pancreas, plays an essential role in this process by helping glucose move from the bloodstream into cells where it can be used to produce energy. Diabetes develops when the body does not produce sufficient insulin, cannot use insulin effectively, or both. As a result, glucose accumulates in the bloodstream rather than being appropriately taken up and used by cells (NHS, 2025). World Health Organization (WHO, 2024).
Modifiable lifestyle factors are therefore important both in prevention and management. A healthy diet, regular physical activity, maintaining an appropriate body weight and avoiding tobacco can reduce the risk of Type 2 diabetes and its complications (WHO, 2024). For people already diagnosed, understanding how food, exercise, medication and other behaviours influence glucose levels can help them participate more effectively in their care.
In the case study, an increasing number of patients attending the GP surgery have diabetes but appear to need greater understanding of their condition and the lifestyle behaviours affecting their health. The practice nurse therefore has an important educational role. This report explains how blood glucose is regulated, how glucose and oxygen contribute to cellular energy production, why appropriate monitoring of glucose is useful, and how evidence-based changes to diet, physical activity and smoking behaviour can support people living with Type 2 diabetes.








B. Maintenance of Blood Glucose at Safe and Effective Levels
Maintaining blood glucose within an appropriate range is essential because glucose provides fuel for cells, particularly those of the brain and muscles. The body regulates blood glucose through a process of homeostasis. Homeostasis refers to the mechanisms through which the internal environment is kept relatively stable despite changes occurring inside or outside the body.
The pancreas plays a central role in glucose homeostasis. Within the pancreas are clusters of endocrine cells known as the islets of Langerhans. Beta cells produce insulin, while alpha cells produce glucagon. These two hormones have opposing but complementary effects that help prevent blood glucose from becoming excessively high or low.
Insulin and high blood glucose
Insulin binds to receptors on target cells and promotes glucose uptake, particularly in skeletal muscle and adipose tissue. The glucose can then be used immediately for energy or stored for later use. Insulin also encourages the liver and muscles to convert glucose into glycogen through glycogenesis. When energy availability exceeds immediate requirements, insulin also promotes energy storage and inhibits processes that would unnecessarily release more glucose into the bloodstream.
Type 2 diabetes disrupts this mechanism. The body becomes less responsive to insulin, known as insulin resistance. Initially, the pancreas may compensate by producing additional insulin, but over time beta-cell function may become inadequate to meet the body's needs. Glucose therefore remains in the bloodstream, producing chronic hyperglycaemia (NHS, 2025).
Glucagon and low blood glucose
When a person has not eaten for some time or is undertaking prolonged physical activity, blood glucose may fall. Pancreatic alpha cells respond by releasing glucagon. Glucagon acts mainly on the liver. It stimulates the breakdown of stored glycogen into glucose, a process called glycogenolysis. The liver can then release glucose into the bloodstream. Glucagon also encourages gluconeogenesis, whereby the liver produces glucose from non-carbohydrate substances such as certain amino acids and glycerol. Therefore, insulin and glucagon work together as part of a feedback system. Insulin primarily reduces excessive blood glucose after eating, whereas glucagon helps prevent glucose from becoming too low during fasting.
NICE (2026) recommends discussing and agreeing individual HbA1c targets with adults who have Type 2 diabetes. For adults managed by healthy living and diet, or these measures combined with an initial medicine regimen not associated with hypoglycaemia, NICE advises supporting an HbA1c target of 48 mmol/mol (6.5%). (NICE, 2026).
C. How Oxygen and Glucose Produce Energy Through Cell Metabolism
The human body requires a continuous supply of energy to perform activities such as muscle contraction, maintaining body temperature, transmitting nerve impulses, synthesising molecules and repairing tissues. Much of this usable cellular energy is supplied through adenosine triphosphate. Glucose is one of the body's major metabolic fuels. Through cellular respiration, the chemical energy contained within glucose is gradually released and captured in ATP. Aerobic cellular respiration can be broadly represented as:
Glucose + Oxygen → Carbon dioxide + Water + Energy (ATP)
The process involves several connected stages: glycolysis, conversion of pyruvate to acetyl-CoA, the citric acid or Krebs cycle, and oxidative phosphorylation through the electron transport chain.
Pyruvate and the Krebs cycle
Under aerobic conditions, pyruvate moves into the mitochondria and is converted into acetyl-CoA. Acetyl-CoA then enters the citric acid cycle, also known as the Krebs or tricarboxylic acid cycle. During this cycle, the acetyl group is progressively oxidised. Carbon dioxide is produced, together with energy-rich electron carriers, particularly NADH and FADH₂. These carriers transfer high-energy electrons to the electron transport chain (Haddad and Mohiuddin, 2023).
Electron transport chain and oxygen
Most ATP generated during aerobic respiration is produced through oxidative phosphorylation within the inner mitochondrial membrane. NADH and FADH₂ donate high-energy electrons to the electron transport chain. As electrons pass along this chain, their energy is used to pump hydrogen ions across the inner mitochondrial membrane, establishing an electrochemical gradient. Hydrogen ions subsequently flow back through ATP synthase. The enzyme uses the energy from this movement to produce ATP from ADP and inorganic phosphate. Oxygen plays a crucial role because it acts as the final electron acceptor and ultimately contributes to the formation of water (Alberts et al., 2002).
The relationship can therefore be simplified as:
Glucose → Glycolysis → Pyruvate → Acetyl-CoA → Krebs cycle → Electron transport chain + O₂ → ATP
This relationship is particularly relevant to diabetes because glucose may be abundant in the bloodstream but its effective utilisation by insulin-sensitive tissues is impaired. Insulin resistance limits normal glucose uptake and metabolism. Effective diabetes management therefore concerns not only the amount of glucose circulating in the blood but also the body's ability to regulate and utilise it appropriately.
D. Recording and Tracking Blood Glucose in Type 2 Diabetes
Monitoring glycaemic control can help individuals and healthcare professionals understand how effectively diabetes is being managed. Two related approaches are important: longer-term HbA1c testing and, where clinically appropriate, day-to-day blood glucose monitoring. HbA1c provides information about average glycaemic exposure over approximately the preceding two to three months. NICE (2026) recommends measuring HbA1c every three to six months, depending on individual needs, until levels are stable on unchanged therapy, and approximately every six months once HbA1c and glucose-lowering therapy are stable.
Some patients also use finger-prick blood glucose monitoring or continuous glucose monitoring (CGM). Keeping records allows patterns to become visible rather than treating each glucose result as an isolated number. For example, a patient might discover that glucose is repeatedly higher after meals, during illness, or at certain times of the day. Similarly, they may recognise how exercise affects their readings.
Glucose-monitoring data can therefore support informed adjustments to food intake, physical activity and medication when these are discussed within an appropriate treatment plan. The American Diabetes Association (ADA, 2026a) emphasises that glucose-monitoring information needs to be interpreted and incorporated into self-management; simply collecting readings without understanding or acting appropriately on them does not itself lower glucose. Monitoring is particularly important for individuals receiving insulin because it can help identify hypoglycaemia and hyperglycaemia. 
Where patients self-monitor, education is therefore essential. NICE recommends structured assessment that considers whether the person can use the equipment correctly, understands the results, knows what actions to take and continues to benefit from monitoring (NICE, 2026). This is particularly relevant to the case study. The practice nurse should not merely instruct patients to record numbers. Patients need support to understand what the numbers mean, how they relate to meals, exercise and medication, and when unusual readings require professional advice.
E. Evidence-Based Lifestyle Recommendations
Lifestyle management is a fundamental component of Type 2 diabetes care. It should complement rather than automatically replace prescribed medication. The most appropriate interventions should also be personalised because age, culture, finances, physical ability, medication, comorbidities and personal preferences influence what changes are realistic.
Healthy eating
Diet has a direct relationship with blood glucose because carbohydrates are broken down into glucose during digestion. However, diabetes management does not require eliminating carbohydrates. Instead, the overall quality, quantity and pattern of food intake are important. Eating patterns should emphasise foods such as non-starchy vegetables, whole fruits, legumes, whole grains, nuts, seeds and suitable protein sources while reducing sugar-sweetened beverages, sweets, refined grains and highly processed food. (ADA, 2026b). There is no single diet suitable for every person with Type 2 diabetes. Dietary recommendations should be individualised and culturally appropriate. Where possible, patients who require more detailed nutritional intervention should have access to appropriately qualified dietetic support.
Weight management
Excess body weight, particularly central adiposity, is strongly associated with insulin resistance. Weight management can therefore make an important contribution to diabetes care.
For individuals who are overweight or living with obesity, even moderate weight loss can improve metabolic health. ADA guidance supports an individualised weight-management plan and commonly uses a clinically meaningful initial target of approximately 5–7% body-weight reduction, while recognising that goals should be adapted to the individual (ADA, 2026b).
The practice nurse should approach weight sensitively and collaboratively. Instead of simply telling patients to “lose weight”, realistic goals could include changing portion sizes, replacing sugar-sweetened drinks, increasing vegetables, reducing highly processed snacks and gradually increasing physical activity.
Physical activity
Regular physical activity is another key intervention because contracting muscles use glucose for energy and exercise can improve insulin sensitivity. Exercise can therefore contribute to improved glycaemic control as well as helping with cardiovascular health, body composition and psychological wellbeing. For most adults with Type 2 diabetes, the ADA recommends at least 150 minutes of moderate-to-vigorous aerobic activity per week. (ADA, 2026b).
Examples might include brisk walking, swimming, cycling or other activities appropriate to the patient's health and preferences. Patients who have previously been inactive may need to begin with shorter periods and progressively increase their activity.
Smoking cessation
Smoking is particularly harmful for people with diabetes because diabetes itself already increases cardiovascular risk. Tobacco exposure can compound vascular damage and increase the likelihood of serious complications. The ADA therefore recommends routine assessment of tobacco use and advises people with diabetes to avoid tobacco and vaping, with cessation counselling and appropriate pharmacological support offered when required (ADA, 2026b).
The practice nurse is well positioned to ask about smoking in a non-judgemental manner, explain the additional cardiovascular risks associated with diabetes and offer referral to evidence-based NHS smoking-cessation services.
Patient education and self-management
Finally, sustainable diabetes management depends heavily on patient understanding and participation. Giving information alone is not always sufficient to change behaviour. Patients need opportunities to discuss barriers, develop realistic goals and understand why particular recommendations matter. Self-management education can help patients understand medication, food choices, physical activity, glucose results and risk reduction. (Schulman-Green et al., 2021).
The practice nurse should therefore use a person-centred approach. Rather than providing identical advice to every patient, discussions should explore what matters to the individual, their health literacy, cultural background, confidence, practical barriers and readiness for change.














F. Conclusion
Type 2 diabetes is a complex long-term metabolic condition in which insulin does not work effectively or the pancreas cannot produce enough insulin to meet the body's requirements. This leads to persistent elevation of blood glucose and, if inadequately managed over time, can contribute to cardiovascular disease, kidney disease, neuropathy, visual impairment and other serious complications. Nevertheless, Type 2 diabetes can often be managed effectively through an individualised combination of lifestyle modification, education, monitoring and medication. 
Recording and tracking glycaemic status can support safe diabetes management by identifying patterns and helping patients and healthcare professionals assess responses to food, activity and treatment. However, routine finger-prick monitoring is not required for every person with Type 2 diabetes, so monitoring should be based on individual clinical need and current guidance. HbA1c remains an important measure of longer-term glycaemic control.
 A nutritious and individualised diet, appropriate weight management, regular physical activity and smoking cessation can improve metabolic and cardiovascular health. These changes are more likely to be sustainable when patients understand the reasons behind them and are actively involved in setting achievable goals. In the case study, the practice nurse therefore has a valuable role not only in monitoring patients but also in providing accessible education, supporting behavioural change and helping individuals develop the knowledge and confidence required to manage their diabetes safely.
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