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Case Study Report: Type 2 Diabetes Management in Primary Care

1. Introduction

This report has been prepared by a practice nurse in a local GP surgery in response to the increasing number of patients diagnosed with Type 2 diabetes mellitus (T2DM) who have limited understanding of their condition. It provides evidence-based information to support patient education, self-management, and engagement with individualised care plans for blood glucose control.
Diabetes mellitus is a chronic metabolic disorder characterised by persistent hyperglycaemia, caused by defects in insulin secretion, action, or both (Scanlon and Sanders, 2019). Type 1 diabetes is autoimmune, causing absolute insulin deficiency and lifelong insulin dependence (Sturgeon, 2018), whereas T2DM develops gradually through insulin resistance and progressive beta-cell decline (Scanlon and Sanders, 2019), accounting for around 90% of UK cases (NHS, 2024) and the form most relevant here.
Key risk factors include obesity, physical inactivity, unhealthy diet, increasing age, family history, and South Asian, Black African, or Black Caribbean heritage (NICE, 2022; Diabetes UK, 2024). Excess visceral fat is strongly associated with insulin resistance (Tortora and Derrickson, 2017).The IDF Diabetes Atlas Global Data Explorer (International Diabetes Federation, 2025) records 589 million adults worldwide living with diabetes, projected to reach 853 million by 2050 (Figure 3); UK diagnoses have risen from 1.4 million in 1996 to 4.7 million today (Diabetes UK, 2025) (Figure 4), a trend mirrored in this surgery's rising caseload.
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Figure 3. Global rise in the number of adults living with diabetes, 2021–2050. Source: International Diabetes Federation (2025).
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Figure 4. Rise in diabetes diagnoses in the UK, 1996–2025. Source: Diabetes UK (2025).

Patient education is a cornerstone of effective diabetes management in general practice. When patients understand the mechanisms underlying their condition, they are more likely to engage with care plans, adhere to treatment, and sustain lifestyle change (Barnard, 2023). For patients at this practice, many are uncertain about their diagnosis; accessible information on glucose regulation, monitoring, and lifestyle management is key to improving outcomes.
However, providing information alone is often insufficient to achieve sustained behaviour change. Effective diabetes management also depends on patients' motivation, health literacy, social circumstances, and access to ongoing professional support. Therefore, practice nurses play a crucial role in delivering person-centred education that enables patients to become active partners in managing their condition (Barnard, 2023; NICE, 2022).

2. Blood sugar regulation
The body maintains blood glucose within a tightly controlled range through homeostasis, the ability to maintain a stable internal environment (Sturgeon, 2018). In healthy individuals, fasting blood glucose is typically between 4.0 and 5.9 mmol/L (Scanlon and Sanders, 2019). Hyperglycaemia (too high) damages blood vessels, nerves, and organs over time, while hypoglycaemia (too low) deprives the brain of its primary energy source, potentially causing confusion, seizures, or loss of consciousness (Odya, 2018).
Glucose regulation is achieved through a negative feedback system involving two hormones produced by the pancreas: insulin and glucagon. These hormones are secreted by specialised pancreatic cells called the islets of Langerhans. Insulin is produced by beta cells (β-cells), whilst glucagon is produced by alpha cells (α-cells) (Tortora and Derrickson, 2017).When blood glucose rises after a meal, the beta cells detect this increase and release insulin into the bloodstream. Insulin binds to receptors on target cells, particularly in skeletal muscle and adipose tissue, triggering GLUT4 glucose transporters to move to the cell membrane and allowing glucose to enter the cells for use as energy or for storage. In the liver, insulin promotes glycogenesis, the conversion of excess glucose into glycogen for storage, helping to return blood glucose levels to their normal range (Scanlon and Sanders, 2019; Odya, 2018).
In people with Type 2 diabetes mellitus, this regulatory mechanism becomes progressively impaired because body cells become resistant to the effects of insulin. As a result, the pancreas initially compensates by producing larger amounts of insulin. However, over time, pancreatic beta-cell function declines and insulin production becomes insufficient to overcome insulin resistance. Consequently, blood glucose levels remain elevated, and many patients eventually require medication alongside lifestyle interventions to achieve adequate glycaemic control (Scanlon and Sanders, 2019).
When blood glucose falls during fasting or exercise, alpha cells detect this decrease and release glucagon. Glucagon stimulates the liver to break down stored glycogen and release glucose back into the bloodstream, a process known as glycogenolysis. The liver can also synthesise new glucose from non-carbohydrate sources, such as amino acids, through gluconeogenesis (Tortora and Derrickson, 2017). Together, insulin and glucagon restore blood glucose to its normal range. Figure 1 illustrates this feedback loop and the roles of the pancreas and liver in maintaining glucose homeostasis.
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Figure 1. Blood glucose homeostasis showing the insulin and glucagon feedback loop. Source: Biology Corner (n.d.).
Understanding these physiological mechanisms enables patients to appreciate how dietary choices, physical activity, and prescribed medication work together to maintain glucose homeostasis. Improved understanding can increase adherence to treatment recommendations and support more effective self-management (Barnard, 2023).
Within this GP practice, understanding these physiological mechanisms helps explain why blood glucose control may gradually deteriorate over time and reinforces the importance of early intervention. Lifestyle modification, regular monitoring, and appropriate pharmacological treatment can improve insulin sensitivity, delay disease progression, and reduce the risk of long-term complications (NICE, 2022).

3. Oxygen and Glucose in Cellular Metabolism
Every cell requires energy to function. This is generated through cellular respiration, in which glucose and oxygen produce adenosine triphosphate (ATP), the body's primary energy currency (Sturgeon, 2018). ATP powers muscle contraction, nerve transmission, and tissue repair (Odya, 2018).
Aerobic respiration occurs in three stages, illustrated in Figure 2. During glycolysis, glucose is broken down into pyruvate, producing a small amount of ATP (Scanlon and Sanders, 2019). Pyruvate then enters the Krebs cycle, generating carbon dioxide and electron carriers (NADH and FADH₂). During oxidative phosphorylation, these electron carriers release energy to produce most ATP, while oxygen acts as the final electron acceptor, forming water (Tortora and Derrickson, 2017).[image: ]
Figure 2. Stages of aerobic respiration. Author's own diagram, adapted from Tortora and Derrickson (2017) and Scanlon and Sanders (2019).
The overall equation is: Glucose + Oxygen → Carbon Dioxide + Water + ATP. When oxygen is insufficient, cells use anaerobic respiration instead, converting pyruvate to lactate and yielding only two ATP, with lactic acid build-up (Odya, 2018). In poorly controlled diabetes, particularly Type 1 diabetes, severe insulin deficiency may instead lead to diabetic ketoacidosis (DKA), a distinct metabolic process driven by fat breakdown and ketone production rather than by anaerobic respiration (Scanlon and Sanders, 2019). Although cellular respiration is a normal physiological process, insulin resistance limits glucose uptake into many cells despite elevated blood glucose concentrations. Consequently, patients may experience fatigue despite having excess glucose circulating in the bloodstream, highlighting the importance of restoring insulin sensitivity through effective diabetes management. This physiological mechanism helps explain why several patients at this surgery report persistent fatigue and slow wound healing: even with abundant blood glucose, insulin resistance prevents cells from accessing it, leaving them starved of energy (Scanlon and Sanders, 2019).

4. Recording and Tracking Blood Sugar Levels
Consistent monitoring and tracking of blood glucose levels is a fundamental component of safe diabetes management, and several methods are available to patients and their clinical teams. Self-monitoring of blood glucose (SMBG) involves using a portable glucometer to measure blood glucose from a fingertip blood sample. This provides an immediate blood glucose reading and helps patients understand how meals, exercise, medication, and stress affect their levels (Diabetes UK, 2024). Recording these readings enables patients and practice nurses to identify patterns and adjust diet or medication accordingly (NICE, 2022).
HbA1c (glycated haemoglobin) testing is the second key method, and is the primary measure used in UK primary care to assess long-term glycaemic control. HbA1c reflects the average blood glucose concentration over the preceding 8–12 weeks, as glucose binds irreversibly to haemoglobin within red blood cells during their lifespan (Scanlon and Sanders, 2019). NICE (2022) recommends an individualised HbA1c target, typically around 48 mmol/mol. adjusted to the patient's individual needs, with testing repeated every three to six months to assess glycaemic control (NICE, 2022). Although HbA1c provides an excellent indicator of long-term glycaemic control, it cannot identify daily glucose fluctuations or episodes of hypoglycaemia. For this reason, HbA1c should be interpreted alongside clinical assessment and, where appropriate, self-monitoring or continuous glucose monitoring (NICE, 2022).
Within this GP practice, this mechanism helps explain why glycaemic control may gradually deteriorate over months or years, and why early lifestyle intervention is important, as insulin resistance is often partially reversible through weight loss and exercise. Continuous glucose monitoring (CGM) devices provide real-time readings via a skin sensor, capturing fluctuations that fingertip testing alone would miss (Diabetes UK, 2024), and NHS England (2024) has prioritised expanding CGM access in primary care. Tracking also empowers patients by making the link between behaviour and outcomes visible, supporting engagement with their care plan (Barnard, 2023).

5. Evidence-Based Lifestyle Recommendations
Although lifestyle interventions remain first-line management, long-term adherence is often difficult because socioeconomic deprivation, cultural food practices, financial constraints, and limited health literacy can reduce patients' ability to sustain behavioural change (NICE, 2022; Barnard, 2023). Practice nurses therefore play an essential role in providing ongoing education, motivational interviewing, and personalised support rather than one-off advice, enabling patients to make realistic and sustainable lifestyle changes.

5a. Diet
Diets low in refined carbohydrates and added sugars reduce blood glucose spikes (Diabetes UK, 2024). The NHS Eatwell Guide recommends vegetables, wholegrains, lean proteins, and unsaturated fats, with reduced processed food and sugary drinks (NHS, 2024). Low glycaemic index foods, such as legumes and oats, produce more gradual glucose rises (Odya, 2018). The Mediterranean diet is well evidenced to improve glycaemic control and reduce cardiovascular risk (Diabetes UK, 2024). However, dietary advice should remain realistic, culturally appropriate, and tailored to the patient's individual preferences and circumstances. Recommending foods that patients cannot afford or do not normally eat may reduce adherence, whereas collaboratively agreed dietary goals are more likely to promote sustainable behaviour change and improve long-term glycaemic control (Barnard, 2023).

5b. Physical Activity
[bookmark: _GoBack]Regular physical activity is one of the most effective non-pharmacological interventions for improving insulin sensitivity and lowering blood glucose. Exercise increases glucose uptake by skeletal muscle through both insulin-dependent and insulin-independent mechanisms, meaning muscle contractions can stimulate glucose uptake even where insulin resistance is present (Tortora and Derrickson, 2017). NICE recommends at least 150 minutes of moderate-intensity aerobic activity weekly, such as brisk walking, cycling, or swimming, alongside muscle-strengthening activity at least twice weekly (NICE, 2022). Even modest increases in activity, such as daily walking, improve HbA1c levels (Diabetes UK, 2024). Practice nurses can support patients by exploring barriers to exercise and setting realistic goals (Barnard, 2023). Exercise recommendations should also be individualised according to the patient's age, mobility, co-existing conditions, and personal preferences. Collaborative goal-setting increases patient engagement and supports long-term adherence to physical activity programmes (NICE, 2022).

5c. Smoking Cessation
Smoking significantly worsens outcomes for people with T2DM. Nicotine and other chemicals in tobacco smoke increase insulin resistance, raise blood glucose levels, and substantially elevate the risk of cardiovascular disease, peripheral vascular disease, and diabetic complications including retinopathy and nephropathy (NHS, 2024; Diabetes UK, 2024). Smoking cessation has been shown to improve insulin sensitivity and reduce long-term complication risk (NICE, 2022). As a practice nurse, it is important to ask about smoking status at every opportunity and provide clear, non-judgemental advice about its particular risks for patients with diabetes. NHS Stop Smoking Services combine behavioural support with pharmacological therapy, such as nicotine replacement therapy or varenicline, improving quit rates. Patients should be encouraged to use these services as part of their diabetes care plan (NHS, 2024). Smoking cessation should be approached using a non-judgemental, person-centred approach that recognises nicotine dependence as a chronic condition requiring ongoing support rather than simply encouraging patients to stop smoking.

6. Conclusion
Type 2 diabetes mellitus is a progressive but manageable long-term condition that requires an integrated approach combining scientific knowledge, evidence-based treatment, and person-centred care. Understanding the physiological processes involved in glucose regulation, cellular metabolism, and blood glucose monitoring enables patients to make informed decisions about their health and engage more effectively with their treatment plans. While methods such as self-monitoring of blood glucose (SMBG), HbA1c testing, and continuous glucose monitoring (CGM) support the assessment of glycaemic control, they are most effective when interpreted alongside individual clinical assessment and personalised care planning.
Lifestyle modification remains the foundation of Type 2 diabetes management. However, achieving and maintaining long-term behavioural change can be challenging due to factors such as health literacy, cultural beliefs, financial circumstances, and individual motivation. Practice nurses therefore have an essential role in providing ongoing education, motivational support, and collaborative goal-setting that empowers patients to become active partners in managing their condition.
Ultimately, effective Type 2 diabetes management depends not only on appropriate clinical interventions but also on supporting patients to develop the knowledge, confidence, and skills required for successful self-management. Through evidence-based practice, regular monitoring, and sustained person-centred support, healthcare professionals can help reduce the risk of complications, improve glycaemic control, and enhance patients' long-term health and quality of life.
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