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Case Study Report: Supporting Patients with Type 2 Diabetes in Primary Care
Introduction
Diabetes mellitus is a chronic metabolic condition characterised by persistently elevated blood glucose levels due to defects in insulin secretion, insulin action, or both. Insulin, a hormone produced by the pancreatic beta cells, plays a crucial role in regulating blood glucose by enabling glucose to enter body cells, where it is converted into energy. When insulin is insufficient or ineffective, glucose accumulates in the bloodstream, causing hyperglycaemia. Over time, sustained high blood glucose can damage blood vessels and nerves, leading to complications such as cardiovascular disease, kidney disease, neuropathy, and retinopathy (National Health Service, 2023; Tortora and Derrickson, 2021).
Type 2 diabetes is the most prevalent form of diabetes in the United Kingdom, accounting for approximately 90% of cases (Diabetes UK, 2023). It usually develops gradually and is characterised by insulin resistance, where body cells do not respond effectively to insulin, combined with a progressive decline in insulin production. Unlike Type 1 diabetes, which is largely autoimmune, Type 2 diabetes is strongly influenced by lifestyle and environmental factors (Diabetes UK, 2023; National Institute for Health and Care Excellence, 2022).
Multiple interrelated risk factors contribute to Type 2 diabetes. Overweight and obesity, particularly central adiposity, sedentary lifestyle, unhealthy dietary patterns, smoking, increasing age, and family history are all significant contributors. Certain ethnic groups, including South Asian, Black African, and Caribbean populations, are at higher risk even at lower body mass index (BMI) levels. Individuals with a history of gestational diabetes or cardiovascular disease are also more susceptible. Social determinants of health, such as deprivation, limited access to healthy foods, and reduced opportunities for physical activity, further increase the risk and influence outcomes (National Institute for Health and Care Excellence, 2022; Public Health England, 2020).
The rising prevalence of Type 2 diabetes in the UK represents a major public health concern. Ageing populations, increasing obesity rates, and sedentary lifestyles contribute to the growing burden on primary care services. Patients require lifelong monitoring, regular medication reviews, complication screening, and ongoing lifestyle support. Practice nurses play a pivotal role in providing this care. They educate patients, monitor clinical indicators, and support understanding of how daily behaviours influence blood glucose control, helping individuals manage their condition safely and effectively.
Many people with Type 2 diabetes struggle to understand the interactions between diet, physical activity, stress, and medication, which can affect blood glucose control. When understanding is limited, adherence to treatment plans and lifestyle advice may be challenging. Research demonstrates that patients who understand their condition and the rationale for management strategies are more likely to engage with care, adopt healthier behaviours, and achieve better outcomes (Diabetes UK, 2023; Royal College of Nursing, 2021). Empowering patients through education and collaborative care planning enhances self-efficacy, supports sustained behaviour change, and promotes long-term self-management.
This report aims to support patient understanding of Type 2 diabetes by explaining how blood glucose is regulated, how glucose and oxygen are used in cellular energy production, and why monitoring and lifestyle modification are essential. It also explores the role of primary care, highlighting strategies that practice nurses use to support safe and effective self-management.

Maintenance of Safe and Effective Blood Sugar Levels
Maintaining blood glucose within a safe physiological range is crucial for normal body function. Glucose is the body’s primary energy source, especially for the brain, which relies almost entirely on a continuous supply. The body maintains blood glucose stability through complex regulatory mechanisms that respond to variations in food intake, activity, and metabolic demand.
After eating, carbohydrates are digested into glucose, which enters the bloodstream. Rising glucose levels stimulate insulin secretion from pancreatic beta cells. Insulin acts as a “biological key,” allowing glucose to move into muscle, liver, and adipose tissue for energy use or storage as glycogen (Tortora and Derrickson, 2021). This process prevents excessive hyperglycaemia.
When blood glucose levels fall, such as between meals, during sleep, or with physical activity, the pancreas releases glucagon. Glucagon signals the liver to convert glycogen stores into glucose, which is released into the bloodstream. Other hormones, including adrenaline and cortisol, also contribute to raising blood glucose during stress or illness. These mechanisms ensure a continuous energy supply while preventing dangerous extremes.
Typical target blood glucose levels for adults with Type 2 diabetes are approximately 4–7 mmol/L fasting and below 8.5–9 mmol/L postprandially, though targets are often individualised based on age, comorbidities, and treatment regimens (National Institute for Health and Care Excellence, 2022). Long-term glycaemic control is assessed via glycated haemoglobin (HbA1c), reflecting average glucose over 2–3 months.
In Type 2 diabetes, insulin resistance impairs this regulatory system. The pancreas initially compensates by producing more insulin, but over time, beta-cell function declines, leading to persistent hyperglycaemia (National Institute for Health and Care Excellence, 2022). Chronic high glucose damages vascular endothelium, contributing to macrovascular complications (e.g., coronary heart disease, stroke) and microvascular complications (e.g., nephropathy, neuropathy, retinopathy).
Effective regulation of blood glucose is therefore essential to prevent symptoms such as fatigue, excessive thirst, and frequent urination, as well as to reduce long-term complications. In primary care, practice nurses monitor glucose control, review HbA1c results, and identify early signs of deterioration. Patient education focuses on how medication, diet, and activity interact to influence glucose levels, supporting safe and effective self-management.

Use of Oxygen and Glucose in Energy Production
All body cells require energy for muscle contraction, nerve transmission, immune defence, and tissue repair. Energy is produced through cellular respiration, a metabolic process converting glucose into adenosine triphosphate (ATP) in the presence of oxygen (McArdle, Katch and Katch, 2020).
Glucose enters cells through insulin-stimulated transport proteins. Once inside, glucose undergoes glycolysis in the cytoplasm, producing pyruvate and a small amount of ATP. Pyruvate then enters mitochondria, where it is metabolised in the Krebs cycle, generating electrons for the electron transport chain. During oxidative phosphorylation, oxygen acts as the final electron acceptor, producing a large amount of ATP:
Glucose + Oxygen → Carbon Dioxide + Water + ATP (Energy)
Efficient cellular respiration depends on both glucose availability and adequate oxygen delivery via the bloodstream. In Type 2 diabetes, insulin resistance limits glucose entry into cells despite high blood glucose, causing relative energy deprivation. This contributes to fatigue, reduced exercise tolerance, and delayed wound healing. Chronic hyperglycaemia also damages blood vessels, reducing tissue perfusion and oxygen supply, further compromising cellular energy production.
During physical activity, muscle cells increase both glucose uptake and oxygen consumption. Regular exercise improves insulin sensitivity, enhances glucose transport into cells, and supports ATP production. Explaining these physiological mechanisms to patients helps them understand why physical activity is a critical component of diabetes management.

Importance of Recording and Tracking Blood Sugar Levels
Monitoring blood glucose is central to Type 2 diabetes self-management. It provides patients with tangible feedback, translating abstract medical advice into observable patterns linking behaviour with physiological responses.
Self-monitoring of blood glucose (SMBG) typically involves finger-prick devices, though some patients may use continuous glucose monitoring (CGM) systems. Recording results allows identification of trends, such as morning hyperglycaemia or postprandial spikes, which can inform adjustments to diet, activity, or medication.
Long-term monitoring through HbA1c provides an overview of average glucose over approximately three months (NHS Digital, 2023). Combining HbA1c with daily monitoring offers both immediate and long-term insights, allowing healthcare professionals to tailor interventions effectively.
Regular monitoring supports early detection of deteriorating control, reinforces the link between behaviour and blood glucose, ensures medication safety, and promotes patient engagement. Practice nurses play a key role in reviewing records, interpreting results, and collaboratively setting realistic goals. Encouraging accurate and consistent tracking enhances patient confidence and self-efficacy, which are strongly associated with successful long-term management.

Evidence-Based Lifestyle Recommendations
Lifestyle modification is the cornerstone of Type 2 diabetes management. Evidence demonstrates that diet, exercise, weight management, and smoking cessation significantly improve insulin sensitivity, reduce blood glucose, and lower complication risk. Practice nurses provide personalised support to help patients implement sustainable changes.
Diet
A balanced diet rich in whole grains, vegetables, fruits, legumes, lean protein, and unsaturated fats promotes stable blood glucose and cardiovascular health. High-fibre foods slow glucose absorption, while limiting refined carbohydrates, sugary foods, and saturated fats improves glycaemic control and lipid profiles (Public Health England, 2020).
Dietary advice should consider cultural preferences, cooking skills, financial constraints, and health literacy. Emphasising small, achievable changes—such as reducing sugary drinks, increasing vegetable intake, and portion control—improves adherence. Patients benefit from practical tips like meal planning, healthy swaps, and reading nutrition labels.
Physical Activity
Regular exercise enhances insulin sensitivity and supports glucose utilisation. Adults are advised to engage in at least 150 minutes of moderate-intensity activity per week, including resistance training (UK Government, 2022). Exercise also improves weight management, cardiovascular health, mental wellbeing, and sleep quality. Explaining that muscle contractions themselves help lower blood glucose can motivate patients to integrate activity into daily routines, such as walking, cycling, or gardening.
Weight Management
Visceral fat contributes to insulin resistance. Even modest weight loss of 5–10% can improve glycaemic control, reduce medication needs, and in some cases, lead to diabetes remission. Structured programmes combining dietary changes, physical activity, and behavioural support are most effective (Office for Health Improvement and Disparities, 2022). Practice nurses provide encouragement, monitor progress, and help patients overcome barriers such as relapse or emotional eating.
Smoking Cessation
Smoking increases insulin resistance, inflammation, and cardiovascular risk. Smokers with diabetes have substantially higher rates of heart disease and stroke. Support for cessation may include counselling, pharmacological aids, and referral to specialised cessation services (British Heart Foundation, 2022).
Behaviour Change and Education
Knowledge alone rarely produces sustained change. Supportive, non-judgemental conversations using motivational interviewing, collaborative goal setting, and incremental behaviour changes improve adherence and confidence (Royal College of Nursing, 2021). Structured education programmes, peer support groups, and community resources reinforce learning and provide social support.
Combined lifestyle interventions addressing diet, activity, weight, and smoking have been shown to improve HbA1c and reduce cardiovascular risk (National Institute for Health and Care Excellence, 2022; Office for Health Improvement and Disparities, 2022).
Psychosocial Considerations
Stress, mental health challenges, and limited social support can undermine self-management. Primary care professionals, particularly practice nurses, assess psychosocial factors, provide coping strategies, and refer patients to counselling or community resources when needed. Health literacy also affects understanding of management plans; educational approaches must be tailored to individual comprehension and cultural context.

Conclusion
Type 2 diabetes is a progressive, lifelong condition requiring continuous management and active patient engagement. Understanding blood glucose regulation, cellular energy production, and the impact of lifestyle behaviours is fundamental to effective self-management.
Monitoring and recording glucose helps patients recognise patterns, understand daily impacts, and collaborate with healthcare professionals to optimise care. Evidence-based lifestyle interventions—including diet, exercise, smoking cessation, and weight management—are highly effective in improving glycaemic control and reducing complications.
Practice nurses are central to primary care diabetes management. Through education, monitoring, and motivational support, they empower patients to take ownership of their condition. Addressing psychosocial factors and tailoring interventions to individual needs further strengthens self-management. Enhancing patient understanding and engagement in primary care is essential to improving outcomes and managing the growing burden of Type 2 diabetes in the UK.
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