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1. 
Introduction
The practice nurse has been assigned responsibility within a local GP surgery due to an increasing number of patients being diagnosed with diabetes. During routine clinics, it has become apparent that many patients have a limited understanding of their condition and how lifestyle choices impact their ability to manage blood glucose safely and effectively. To address this, the nurse aims to provide accessible information to help patients engage more effectively with their care plans.
Diabetes is a chronic metabolic condition characterised by persistently elevated blood glucose levels. This occurs when the body either does not produce enough insulin, cannot use insulin effectively, or both. Insulin is a hormone made by the pancreas that allows glucose from food to enter cells to be used for energy. When this process fails, glucose builds up in the bloodstream, which over time can lead to serious complications affecting the heart, eyes, kidneys and nerves (National Institute for Health and Care Excellence, 2022).
There are two main types of diabetes. Type 1 Diabetes is an autoimmune condition where the body’s immune system destroys the insulin-producing beta cells in the pancreas. As a result, the body produces little or no insulin. It often develops in childhood or early adulthood and requires lifelong insulin injections from the point of diagnosis (Diabetes UK, 2024).
Type 2 Diabetes is the more common form and usually develops in adulthood. In Type 2, the body becomes resistant to insulin or does not produce enough of it. It is strongly linked to lifestyle and biological factors including excess body weight, physical inactivity, poor diet, smoking, increasing age, family history, and certain ethnic backgrounds such as South Asian, Black African and African-Caribbean (Diabetes UK, 2024).
Given the context of the GP surgery and the lifestyle-related risk factors seen in clinic, Type 2 Diabetes is the most relevant to this case study. Increasing patient understanding is essential because poorly managed diabetes can lead to preventable complications, reduced quality of life, and increased pressure on NHS services.
Blood Glucose Regulation and Risk Factors for Type 2 Diabetes
The body maintains blood glucose levels within a safe range to meet cellular energy demands while preventing harm from levels that are too high or too low. This is primarily controlled by hormones produced in the pancreas, with insulin being the key regulator (National Institute for Health and Care Excellence, 2022).
After food is consumed, carbohydrates are broken down into glucose and absorbed into the bloodstream. Rising blood glucose stimulates the pancreas to release insulin. Insulin binds to receptors on muscle, fat and liver cells, enabling glucose to enter cells for energy or be stored as glycogen. The liver also stores excess glucose after meals and releases it between meals to prevent hypoglycaemia. Glucagon, another pancreatic hormone, works in opposition to insulin by raising blood glucose during fasting or exercise (Diabetes UK, 2024). Together, insulin and glucagon create a feedback system that keeps blood glucose stable to support brain function, physical activity and metabolism.
In diabetes this regulation is disrupted. In Type 1 diabetes there is little or no insulin production. In Type 2 diabetes, cells become resistant to insulin, or the pancreas does not produce enough, resulting in glucose accumulating in the blood.
Several lifestyle and biological factors increase the risk of developing Type 2 Diabetes. Lifestyle risk factors include excess body weight, particularly central obesity, physical inactivity, and a diet high in processed foods, refined sugar and saturated fat (National Institute for Health and Care Excellence, 2022). Smoking further increases risk by contributing to insulin resistance and cardiovascular disease (Diabetes UK, 2024). Biological risk factors include, increasing age, with risk rising from 40 years, and from 25 years in people of South Asian descent. A family history of diabetes significantly raises risk. Ethnicity is also important, with people of South Asian, Black African, African-Caribbean and Middle Eastern backgrounds having a higher risk at a lower BMI than the general population (Diabetes UK, 2024).
Understanding these mechanisms and risk factors enables the practice nurse to provide targeted education on weight management, healthy eating, activity and smoking cessation to support patients in maintaining safer blood glucose levels.


How Oxygen and Glucose are Used to Produce Energy through Cell Metabolism
Cellular metabolism is the process by which cells convert nutrients into usable energy. For most body cells, the main source of energy is glucose, and oxygen is required for the most efficient method of energy production, known as aerobic respiration (National Institute for Health and Care Excellence, 2022).
Once inside the cell, glucose undergoes glycolysis in the cytoplasm. Here, one molecule of glucose is broken down into two molecules of pyruvate, producing a small amount of ATP, the cell’s energy currency, without requiring oxygen (Diabetes UK, 2024).
In the presence of oxygen, pyruvate then enters the mitochondria, the “powerhouse” of the cell. Through the Krebs cycle and oxidative phosphorylation, oxygen is used to completely break down glucose. This process produces a large amount of ATP, along with carbon dioxide and water as waste products. The equation can be summarised as: C6​H12​O6​+6O2​→6CO2​+6H2​O+ATP This means that both oxygen and glucose are essential for sustained energy production to support vital functions such as muscle contraction, nerve impulses, and cell repair (Diabetes UK, 2024).
In people with diabetes, this process is impaired. If there is insufficient insulin, glucose cannot enter cells effectively, so despite high blood glucose levels, cells are starved of energy. Over time, reliance on less efficient energy pathways can increase, and high blood glucose can damage blood vessels that supply oxygen to tissues. This is why managing blood glucose and maintaining good circulation through lifestyle factors like exercise, healthy diet and not smoking is critical. Exercise increases oxygen delivery and glucose uptake by muscles, while a balanced diet provides a steady glucose supply. Stopping smoking improves circulation and oxygen delivery to cells (National Institute for Health and Care Excellence, 2022).
Understanding this link helps patients see why controlling blood sugar and supporting cardiovascular health directly impacts their energy levels and reduces the risk of complications.

The Importance of Recording and Tracking Blood Sugar Levels in Type 2 Diabetes.
For individuals with Type 2 Diabetes, recording and tracking blood glucose levels is a key part of safe self-management. Monitoring provides both the patient and healthcare team with an accurate picture of how blood sugar fluctuates over time in response to food, medication, activity, stress and illness (National Institute for Health and Care Excellence, 2022).
By keeping a record, patients can identify patterns and see the direct impact of lifestyle choices. For example, they may notice that certain meals cause blood glucose spikes, or that physical activity lowers levels. This increases understanding and enables individuals to make informed adjustments to their diet, exercise and medication in partnership with the practice nurse (Diabetes UK, 2024).
Regular tracking also helps to detect hypo- or hyperglycaemia early, reducing the risk of acute episodes and long-term complications such as cardiovascular disease, neuropathy, retinopathy and kidney damage. It provides evidence for reviewing the effectiveness of the care plan during GP surgery appointments and supports goal setting.
In addition, self-monitoring can improve engagement and motivation. When patients see how changes in smoking, diet and activity affect their readings, they are more likely to adhere to lifestyle advice because they can see measurable results (National Institute for Health and Care Excellence, 2022).
Therefore, recording blood sugar levels empowers individuals with Type 2 Diabetes to take an active role in their condition, improves safety, and supports better long-term outcomes.

Evidence-Based Lifestyle Recommendations for Type 2 Diabetes Management
Impact of Diet on Blood Glucose Management.
Diet plays a central role in blood glucose control for people with Type 2 Diabetes. Evidence shows that choosing low-GI foods can reduce post-meal glucose spikes because they are digested and absorbed more slowly. Swapping refined carbohydrates for wholegrains, legumes, fruit and vegetables helps to improve HbA1c and overall glycaemic control (Diabetes UK, 2024).
Reducing refined carbohydrates and added sugars is also recommended. High intakes of sugary drinks and processed foods are linked to weight gain, insulin resistance and poorer blood glucose levels (National Institute for Health and Care Excellence, 2022). The Mediterranean diet has strong evidence for Type 2 management. It is rich in olive oil, nuts, vegetables, fish and wholegrains and has been shown in trials to improve HbA1c, reduce cardiovascular risk and support weight loss (National Institute for Health and Care Excellence, 2022).
Portion control is equally important. Eating appropriate portion sizes and spreading carbohydrate intake evenly across meals helps prevent large fluctuations in blood glucose. Diabetes UK (2024) recommends a healthy, balanced diet that is individualized, with advice from a registered dietitian where possible.
Role of Physical Exercise
Regular physical activity improves insulin sensitivity, meaning cells respond better to insulin and take up glucose more effectively. This leads to lower blood glucose levels and reduces cardiovascular risk (National Institute for Health and Care Excellence, 2022).
NICE (2022) recommends adults with Type 2 Diabetes aim for at least 150 minutes of moderate-intensity aerobic activity per week, such as brisk walking or cycling, spread over 3-4 days. Resistance training 2-3 times per week is also advised, as it increases muscle mass which improves glucose uptake and metabolic health (Diabetes UK, 2024). Even short bouts of activity, such as 10-minute walks after meals, can reduce postprandial glucose spikes.
Impact of Smoking and Cessation Support
Smoking significantly worsens outcomes in diabetes. It increases insulin resistance, raises blood glucose levels, and doubles the risk of cardiovascular disease, which is already the leading cause of death in people with diabetes (Diabetes UK, 2024). Smoking also accelerates complications including neuropathy, retinopathy and kidney disease.
As a practice nurse, evidence-based cessation support should be offered at every contact. This includes brief advice, referral to NHS Stop Smoking Services, and discussion of NRT, varenicline or bupropion as appropriate (National Institute for Health and Care Excellence, 2021). Combining behavioural support with pharmacotherapy doubles quit rates. Framing cessation around diabetes-specific benefits, such as improved circulation and reduced heart risk, increases motivation.
In summary, dietary change, regular exercise and smoking cessation are all evidence-based strategies that can improve blood glucose control, reduce complications and support safer self-management in Type 2 Diabetes.
Conclusion:
In conclusion, this report has explained that blood glucose regulation depends on the hormone’s insulin and glucagon, which work together to keep glucose levels within a safe range for cellular energy needs (National Institute for Health and Care Excellence, 2022). At a cellular level, glucose and oxygen are used through aerobic respiration to produce ATP via glycolysis, the Krebs cycle and oxidative phosphorylation. In Type 2 Diabetes this process is disrupted due to insulin resistance or reduced insulin production, leading to elevated blood glucose and increased risk of tissue damage if unmanaged.
In the context of the GP surgery case study, recording and tracking blood sugar levels enables patients to see how food, activity, medication and illness affect their glucose over time. This supports safer self-management and early identification of hypo- or hyperglycaemia (Diabetes UK, 2024). Evidence shows that lifestyle changes directly improve outcomes. A diet lower in refined carbohydrates and sugars, with emphasis on low-GI foods and Mediterranean-style eating, improves HbA1c. Regular physical activity of at least 150 minutes per week increases insulin sensitivity and cardiovascular health (National Institute for Health and Care Excellence, 2022). Smoking cessation reduces insulin resistance and significantly lowers the risk of diabetes-related complications. Together, these strategies help patients engage more effectively with their care plans.
The overall message to patients is that Type 2 Diabetes can be effectively managed. While the condition affects how the body uses glucose and oxygen for energy, daily choices make a measurable difference. By monitoring blood glucose, eating a balanced diet, staying active, and stopping smoking, individuals can gain better control of their blood sugar, reduce the risk of complications, and improve their long-term health and quality of life.
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