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Case Study 1: Supporting Patients with Type 2 Diabetes in Primary Care
a) Introduction: What is Diabetes and What Are the Risk Factors
Diabetes mellitus is a long-term medical condition that affects the body’s ability to regulate blood glucose (sugar) levels effectively (Sarkar et al., 2019). Glucose is the main source of energy for the body’s cells and comes from carbohydrates in food. In healthy individuals, blood glucose levels are kept within a narrow range to ensure cells receive enough energy without causing damage to tissues (Nazarko, 2023).
There are two main types of diabetes. Type 1 diabetes occurs when the body produces little or no insulin due to autoimmune destruction of pancreatic beta cells. This report focuses on Type 2 diabetes, which is far more common and accounts for around 90% of diabetes cases in the UK (Kumar et al., 2020). In Type 2 diabetes, the body either does not produce enough insulin or the body’s cells do not respond effectively to insulin. This condition is known as insulin resistance (Kumar et al., 2020).
Several risk factors increase the likelihood of developing Type 2 diabetes. These include being overweight or obese, particularly having excess abdominal fat, physical inactivity, poor diet high in refined sugars and saturated fats, increasing age, family history of diabetes, and certain ethnic backgrounds (Yameny, 2024). Smoking is also a significant risk factor, as it worsens insulin resistance and increases the risk of complications such as cardiovascular disease.
As a practice nurse working in a GP surgery, it is clear that many patients with Type 2 diabetes struggle to understand how their condition affects their body and why lifestyle choices and blood glucose monitoring are so important (Ribu, Rønnevig, and Corbin, 2019). Improving patients’ understanding can help them engage more effectively with their care plans and manage their condition safely.
b) How Blood Sugar Levels Are Maintained at a Safe and Effective Level
In a healthy individual, blood glucose levels are tightly regulated to remain within a narrow range, usually between 4.0 and 7.8 mmol/L, to ensure cells have a constant energy supply while preventing glucose toxicity (Sullivan and Forbes, 2019). This regulation relies on the coordinated action of the pancreas, liver, skeletal muscle, and adipose tissue, controlled primarily by the hormones insulin and glucagon.
Following food intake, dietary carbohydrates are broken down into monosaccharides, mainly glucose, which is absorbed through the small intestine into the bloodstream. The resulting rise in blood glucose is detected by beta cells within the islets of Langerhans in the pancreas, triggering the release of insulin (Niaz, Khan and Shah, 2020). Insulin binds to specific receptors on muscle and adipose cells, activating glucose transporter type 4 (GLUT4) proteins, which move glucose from the bloodstream into cells for immediate energy use or storage (Merz and Thurmond, 2020).
Insulin also acts on the liver by promoting glycogenesis, the conversion of glucose into glycogen for short-term energy storage. At the same time, insulin suppresses glycogen breakdown and glucose production by the liver, preventing excessive glucose release into the blood (Hall and Guyton, 2021). This coordinated response ensures that post-meal blood glucose levels return to a safe baseline.
When blood glucose levels fall, such as during fasting or physical activity, alpha cells in the pancreas release glucagon. Glucagon stimulates the liver to break down stored glycogen into glucose through glycogenolysis and to produce new glucose via gluconeogenesis, maintaining an adequate supply of glucose for vital organs, particularly the brain (Kajani et al, 2024).
In individuals with Type 2 diabetes, this regulatory system becomes impaired. Insulin resistance develops when muscle, liver, and fat cells respond poorly to insulin signalling, reducing glucose uptake and allowing glucose to accumulate in the bloodstream. In response, the pancreas initially produces more insulin, but over time beta-cell function declines, leading to inadequate insulin secretion (Campbell and Newgard, 2022). Persistent hyperglycaemia causes damage to blood vessels and nerves by promoting inflammation and oxidative stress, increasing the risk of complications such as cardiovascular disease, neuropathy, and kidney damage if blood glucose levels are not effectively managed (Campbell and Newgard, 2022).
c) How Oxygen and Glucose Are Used to Produce Energy Through Cell Metabolism
Body cells require a continuous supply of energy to maintain normal physiological processes, including muscle contraction, nerve signalling, protein synthesis, and tissue repair. This energy is generated primarily through aerobic cellular respiration, which occurs within the mitochondria and depends on the availability of both glucose and oxygen (Grygoryan, 2019).
Glucose enters cells from the bloodstream through specific glucose transport proteins. In insulin-sensitive tissues such as skeletal muscle and adipose tissue, insulin binding to its receptor triggers the movement of GLUT4 transporters to the cell membrane, allowing glucose to enter the cell (Tortora and Derrickson, 2018). Once inside the cell, glucose undergoes glycolysis in the cytoplasm, producing pyruvate, which then enters the mitochondria for further breakdown in the Krebs cycle and electron transport chain. These processes require oxygen and result in the production of large amounts of adenosine triphosphate (ATP), which supplies energy for cellular function (Grygoryan, 2019).
The overall reaction of aerobic respiration can be summarised as:
Glucose + Oxygen → Carbon Dioxide + Water + ATP
In individuals with Type 2 diabetes, insulin resistance reduces the effectiveness of insulin-mediated glucose uptake into muscle and fat cells. Despite adequate oxygen delivery, glucose remains largely in the bloodstream and is unavailable to cells for energy production. As a result, cells rely more heavily on alternative energy sources such as fatty acids, which is a less efficient process and contributes to feelings of fatigue commonly reported by individuals with poorly controlled diabetes (Ferrannini et al., 2022).
Chronic hyperglycaemia also leads to increased conversion of excess glucose into fatty acids in the liver, promoting fat storage in adipose tissue and within organs such as the liver and skeletal muscle. This process further impairs insulin signalling, creating a cycle in which reduced cellular glucose uptake leads to worsening insulin resistance and poorer metabolic control over time (Ferrannini et al., 2022).
d) How Recording and Tracking Blood Sugar Levels Helps People with Type 2 Diabetes
Regular monitoring of blood glucose levels allows individuals with Type 2 diabetes and healthcare professionals to make timely and informed decisions about daily management and longer-term treatment. Capillary blood glucose testing provides immediate data that reflects the combined effects of food intake, physical activity, medication adherence, and physiological stressors such as infection or illness (Boye et al., 2022).
Recording blood glucose readings at specific times, for example fasting, pre-meal, and two hours post-meal, enables the identification of predictable patterns rather than isolated results (Reytor-González et al., 2025). Persistently raised fasting glucose levels may indicate excessive overnight hepatic glucose release, while repeated post-prandial spikes suggest inadequate insulin action in response to carbohydrate intake. Identifying these patterns allows healthcare professionals to target interventions more precisely, such as modifying meal composition, adjusting medication timing, or reviewing physical activity levels (Reytor-González et al., 2025).
Blood glucose records are also used to assess the effectiveness and safety of treatment. For patients prescribed medications that increase insulin availability, monitoring helps detect episodes of hypoglycaemia, which can be dangerous if unrecognised. This is particularly important for older adults and those with reduced awareness of low blood sugar symptoms (Weinstock et al., 2020).
Long-term glycaemic control is assessed using HbA1c, which reflects average blood glucose exposure over approximately 8–12 weeks (Boye et al., 2022). However, HbA1c alone does not show daily fluctuations. Comparing HbA1c results with recorded self-monitoring data helps patients understand how consistent daily behaviours, such as regular physical activity or dietary changes, contribute to improved long-term control (Reytor-González et al., 2025).
Without routine monitoring and recording, prolonged hyperglycaemia may remain undetected, delaying intervention and increasing the risk of microvascular and macrovascular complications, including retinopathy, nephropathy, neuropathy, and cardiovascular disease. Therefore, systematic tracking of blood glucose data supports early clinical review, patient education, and safer long-term self-management of Type 2 diabetes (Engler et al., 2022).
e) Evidence-Based Lifestyle Recommendations to Improve Diabetes Control
Lifestyle modification is a first-line intervention in the management of Type 2 diabetes because it directly targets the underlying causes of insulin resistance and chronic hyperglycaemia. Clinical guidelines consistently emphasise that lifestyle change can delay disease progression and, in some cases, reduce the need for pharmacological treatment (Engler et al., 2022).
Diet
Dietary intake has a direct and immediate effect on post-prandial blood glucose levels. Diets high in refined carbohydrates and added sugars lead to rapid glucose absorption, overwhelming insulin response and increasing post-meal hyperglycaemia. In contrast, diets rich in whole grains, vegetables, legumes, and lean protein slow gastric emptying and glucose absorption, resulting in smaller and more controlled rises in blood glucose (Giezenaar et al., 2018). NICE (2022) recommends structured dietary approaches, such as carbohydrate moderation and portion control, as these have been shown to improve HbA1c levels and support long-term glycaemic stability.
Physical Activity
Regular physical activity improves blood glucose control by increasing insulin sensitivity in skeletal muscle. Muscle contraction during exercise stimulates glucose uptake through insulin-independent pathways, allowing glucose to enter cells even when insulin action is impaired (Hall and Guyton, 2021). Evidence shows that at least 150 minutes of moderate-intensity aerobic activity per week reduces HbA1c and lowers cardiovascular risk in people with Type 2 diabetes (NHS, 2023; NICE, 2022). Resistance exercise further improves glucose disposal by increasing muscle mass, which acts as a major site for glucose uptake (Diabetes UK, 2022).
Smoking Cessation
Smoking is an established risk factor for insulin resistance and poor glycaemic control. Nicotine increases circulating stress hormones such as cortisol and adrenaline, which raise blood glucose levels and impair insulin action (NICE, 2022). People with Type 2 diabetes who smoke have a significantly higher risk of cardiovascular disease, peripheral vascular disease, and stroke. Smoking cessation improves insulin sensitivity and reduces the risk of diabetes-related complications, making it a key component of effective diabetes management (Diabetes UK, 2022).
Weight Management
Excess adipose tissue, particularly visceral fat, releases inflammatory substances that interfere with insulin signalling pathways. Evidence indicates that a 5–10% reduction in body weight leads to clinically significant improvements in insulin sensitivity, fasting glucose levels, and HbA1c (NICE, 2022). Weight loss reduces fat accumulation in the liver and muscles, improving glucose uptake and metabolic control. In some individuals, sustained weight loss can lead to partial remission of Type 2 diabetes (Diabetes UK, 2022).
These lifestyle interventions are most effective when supported by regular blood glucose monitoring, as recorded readings provide objective feedback on how dietary choices, physical activity, and weight changes influence glycaemic control. This feedback reinforces behaviour change and allows healthcare professionals to tailor ongoing management safely and effectively (NICE, 2022).
f) Conclusion
Type 2 diabetes is a common long-term condition that affects the body’s ability to regulate blood glucose levels effectively. Understanding how blood glucose is normally controlled, how energy is produced at a cellular level, and how these processes are disrupted in diabetes is essential for effective self-management.
Regular recording and tracking of blood glucose levels enables individuals to make informed decisions about their lifestyle and treatment, reducing the risk of complications. Evidence-based lifestyle changes, including improved diet, increased physical activity, smoking cessation, and weight management, play a crucial role in supporting blood glucose control.
By improving patient understanding and engagement, practice nurses can support individuals with Type 2 diabetes to manage their condition safely and effectively, improving both health outcomes and quality of life.
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