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In the GP surgery, there is worrying evidence of an increased awareness of the high number of patients who are now being diagnosed with diabetes in the facility. Although these patients attend regular clinics, many still have a limited understanding of what diabetes is and how their everyday lifestyle choices affect their blood glucose levels. As a result, the practice nurse has been tasked with developing a clear, practical educational resource to help patients engage more effectively with their care plans and manage their blood glucose levels safely. The primary goal is to empower patients to better understand their condition and take a more active role in managing it safely.
Diabetes mellitus is a long‑term metabolic condition in which blood glucose levels remain elevated because the body cannot produce insulin properly, cannot use it effectively, or both (Antar et al., 2023). Banday et al. (2020) explained that Type 1 diabetes is an autoimmune condition that destroys the insulin‑producing β‑cells in the pancreas, leaving the body unable to produce insulin. On the other hand, Type 2 diabetes (T2DM) develops gradually as the body becomes resistant to insulin and the pancreas becomes less able to meet the body’s demands (Galicia-Garcia et al., 2020). NICE (2015) identifies T2DM as the most common form of the condition and as one strongly influenced by lifestyle behaviours, making it the most relevant to the situation described in the GP surgery.
Diabetes UK (2024) states that several factors can increase the risk of developing T2DM, including increased body weight, particularly central obesity, low physical activity, and diets high in processed carbohydrates and saturated fats. Evidence also reveals that biological factors such as age, family history, hypertension, dyslipidaemia and higher-risk ethnic groups (African, Caribbean and South Asian backgrounds) also play a role (Diabetes UK, 2024). This is significant considering that most of these risks are modifiable, underscoring the importance of patient education in diabetes management. NICE (2015) emphasises the need for people with diabetes to undertake daily self-management tasks, including monitoring blood glucose levels, adjusting their diet, and taking medication correctly. The educational resource will empower patients to understand their illness, make better-informed decisions, reduce complications, and adhere to their care plan. In a GP setting, this knowledge empowers patients and supports long‑term improvements in health outcomes.
[bookmark: _Toc235117516]Blood Sugar Regulation
Blood glucose regulation is a critical aspect of homeostasis, the process that maintains the body’s internal environment in a stable state despite changes in diet, activity, or energy consumption (Roder et al., 2016). Glucose is the body's major fuel, and the brain, in particular, uses it virtually exclusively and requires a steady supply. Thus, fasting blood glucose is often maintained within a tight range of 4-6 mmol/L (NICE, 2015). When blood glucose levels are too high (hyperglycaemia), they can, over time, damage blood vessels, nerves and organs, while if levels are too low (hypoglycaemia), the brain is starved of glucose, and this can lead to disorientation, dizziness, seizures or loss of consciousness (Yates, 2025). Thus, regulation of stable glucose levels is crucial for proper physiological activity.
After eating, the carbohydrates a person consumes are broken down into glucose, which increases blood sugar levels, a signal detected by the β-cells of the pancreas, triggering the release of insulin, the hormone that lowers blood glucose (Ojo et al., 2023). Insulin is like a key that opens the cell membrane, allowing glucose to enter muscle and fat cells via GLUT4 transporters, and it also signals the liver to convert excess glucose into glycogen, the storage form of carbohydrates (Guyton and Hall, 2021). During this process, cells absorb glucose for energy, and the liver stores any excess, so blood glucose slowly recovers to normal.
During fasting, physical activity, or long periods between meals, blood glucose levels begin to drop, prompting the α-cells of the pancreas to secrete glucagon, a hormone that raises blood glucose, which then triggers the liver to break down stored glycogen and release glucose back into the circulation (Mann et al., 2020). This process ensures that the important organs, primarily the brain and working muscles, receive a continuous supply of energy (International Diabetes Federation, 2024).
In type 2 diabetes, this delicate equilibrium is disrupted, and the body becomes insulin-resistant, causing cells to respond inadequately to insulin (Galicia-Garcia et al., 2020). Blood sugar remains high because glucose cannot enter the cells effectively, even when insulin is present, prompting the pancreas to release more insulin (Mann et al., 2020). However, the β‑cells become overworked and begin to die, and over time, insulin production further declines. This breakdown of the feedback loop helps explain the difficulty patients in the case study face in maintaining safe blood glucose levels and illustrates the significance of education in facilitating effective self‐management.
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Cellular respiration is the process by which the body converts glucose and oxygen into useful energy, often stored as adenosine triphosphate (ATP), which powers practically every activity in a cell, from muscular contraction to nerve signaling (Cox, 2013). Without ATP, cells cannot function, making respiration vital to life (Tortora and Derrickson, 2021). The most efficient of these is aerobic respiration, which occurs in cells and provides the vast amounts of ATP the body needs to function normally (Alberts et al., 2022). There are three main stages of aerobic respiration.
The first step is glycolysis, which takes place in the cytoplasm, where glucose is broken down into pyruvate and a small amount of ATP is produced (Chandel, 2021). Next, the pyruvate then enters the mitochondria, where the second stage, the Krebs cycle, takes place (Chaudhry and Varacallo, 2023). This cycle produces carbon dioxide and transmits high-energy electrons to carrier molecules. In the last stage, oxidative phosphorylation occurs across the mitochondrial membrane, with oxygen as the final electron acceptor, allowing substantial amounts of ATP to be produced, typically around 30-32 ATP molecules per glucose (Guyton and Hall, 2021).
In the absence of oxygen, such as during heavy activity or in some disease situations, cells switch to anaerobic respiration. This mechanism converts pyruvate into lactic acid, which yields only a small amount of ATP and can accumulate in tissues, causing fatigue and pain (Chandel, 2021). Anaerobic respiration is good as a temporary backup system, but it is far less effective than aerobic respiration. This is especially important for persons whose diabetes is not well controlled, in whom cells cannot use glucose efficiently and may employ alternative energy pathways. In extreme circumstances, the body begins to break down fat fast, generating acidic ketone bodies. This can result in diabetic ketoacidosis (DKA), a severe condition characterized by high blood sugar, dehydration and acid accumulation (International Diabetes Federation, 2024). This is why stable blood sugar is so important for metabolic health, as it allows people to see how oxygen and glucose work together to produce energy.
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Blood glucose tracking is an important component of care and management of T2DM, providing information to both patients and healthcare practitioners about how effective blood sugar control is achieved over time (Weinstock et al., 2020). In the GP, there are indications that many patients attending the clinic did not fully understand how their daily lifestyle choices affected their blood sugar readings, necessitating continuous recording, which is essential for safe self-management. This can be achieved by empowering the patient with information on available evidence-based approaches for recording and tracking blood sugar levels.
A commonly utilised approach is self-monitoring of blood glucose (SMBG), in which patients are trained to use a finger-prick test and a hand-held glucose meter to provide instant readings (NHS England, 2019). SMBG enables patients to see how their blood sugar responds to changes in meals, exercise, stress, or medication, and is especially beneficial in detecting episodes of hypoglycaemia or hyperglycaemia (Diabetes UK, 2024).
Another important test is the HbA1c test, which measures the percentage of glucose attached to haemoglobin (Mukherjee et al., 2023). Unlike SMBG, HbA1c reflects average blood glucose over the previous two to three months. Clinicians use this indicator to evaluate long-term control and to determine whether to adjust pharmacologic or lifestyle therapy (NICE, 2015). Another option is continuous glucose monitoring (CGM), which uses a small sensor inserted under the skin to continuously monitor glucose levels (Jackson et al., 2021). They provide trends, alerts, and patterns to improve understanding of fluctuations and support better treatment decisions.
These approaches can play a crucial role in consistently monitoring blood sugar levels and improving patient safety. Empowering patients with the knowledge and competence to regularly monitor their blood sugar helps prevent dangerously low or high levels, facilitates simpler medication titration, and reveals patterns related to diet, activity, or illness (Weinstock et al., 2020). For the patients in the case study, tracking provides a sense of control and motivates them to be active participants in their care plans (Whelan and Bell, 2022). This means improved blood glucose control and a lower risk of long-term complications.
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One of the best strategies for patients with type 2 diabetes to improve blood glucose control and prevent long-term complications is to adopt lifestyle changes (Chacko and Signore, 2020). Many patients attending clinics in the case study lack a clear understanding of how their everyday habits affect their illness, a gap that can be addressed by providing clear, evidence‑based advice to enable safer self‑management. The following evidence-based recommendations on how lifestyle changes could help improve their condition are provided:
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Diet is a major determinant of blood glucose levels, with some foods raising them more than others (Santos-Báez et al., 2024). Therefore, an important part of managing diabetes is knowing what and how much to eat and following an eating plan that fits the affected person's lifestyle while helping to control blood glucose. Research has shown that eating low-glycaemic index (GI) foods (such as whole grains, legumes, vegetables and some fruits) can reduce rapid spikes in blood sugar levels after a meal (Korrapati et al., 2018; Diabetes UK, 2024). NICE (2015) recommends decreasing refined carbs and added sugars, as these foods are rapidly absorbed and can contribute to insulin resistance.
The Mediterranean diet, characterised by its emphasis on vegetables, whole grains, olive oil, nuts, and lean proteins, has been shown to improve glycaemic control and reduce cardiovascular risk in individuals with Type 2 diabetes (WHO, 2026). Portion control is also key, since large meals might stress the body’s ability to regulate glucose. Structured nutrition education initiatives are recommended to help patients make sustainable adjustments.
[bookmark: _Toc235117521]Physical Activity and Insulin Sensitivity
Regular exercise makes your cells more sensitive to insulin, helping glucose enter the cells more easily (Bird and Hawley, 2017). The NICE (2015) and International Diabetes Federation (2024) guidelines recommend that persons with Type 2 diabetes aim to do at least 150 minutes of moderate-intensity exercise per week, such as brisk walking, cycling, or swimming. Both vigorous aerobic and resistance training exercises are useful. Aerobic activity lowers blood glucose levels immediately, whereas resistance training builds muscle mass, which improves long-term glucose uptake. In the case study, including moderate daily activities for patients, such as walking to work or short home‑based exercise regimens, can make a significant difference to blood sugar control and general wellness.
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Smoking affects diabetes care and management negatively by directly increasing insulin resistance, blood glucose levels, and greatly increasing cardiovascular risk, already a major worry for persons with T2DM (WHO, 2026). As a practice nurse, it is important to recommend smoking cessation support such as behavioural counselling, nicotine replacement treatment or referral to local cessation services. According to Diabetes UK (2024), smoking cessation can quickly improve circulation, reduce inflammation, and improve glycaemic control.
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In this report, a critical evaluation of the main physiological processes important in diabetes mellitus is presented, including how the body controls blood glucose with insulin and glucagon, and how oxygen and glucose interact in cellular respiration to produce ATP. These processes explain why normal bodily function depends on stable blood sugar levels, and why disturbances such as insulin resistance cause the difficulties of Type 2 diabetes.
The report also underscored the need for blood glucose monitoring with technologies such as SMBG, HbA1c testing and continuous glucose monitoring. These tools can help patients recognize patterns, prevent hypoglycaemia, and support clinicians in changing treatment regimens. In addition to monitoring, evidence-based lifestyle changes such as a healthier diet, increased physical exercise, and smoking cessation are important in improving insulin sensitivity and reducing long-term risk.low-glycaemic-index (GI) foods (such as whole grains, legumes, vegetables,
The overall message for patients is that Type 2 diabetes can be effectively managed with education, consistent monitoring, and sustainable lifestyle choices. Understanding how their bodies manage blood sugar and being involved in their treatment plans can help people improve their health, reduce complications and feel more competent in managing their disease on a day-to-day basis.
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