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1.) Introduction:

Jenny Hermoso is a practice nurse assigned to a surgical ward that has recently seen a surge in admissions of diabetic patients (both Type 1 and Type 2).
  
1a) Diabetes is a long‑term condition in which the body loses its ability to regulate blood glucose effectively, resulting in persistently elevated blood sugar levels. This imbalance occurs either because the pancreas fails to produce sufficient insulin, which is characteristic of Type 1 diabetes, or because the body becomes resistant to insulin, which is typical of Type 2 diabetes. Insulin plays a vital role in transporting glucose from the bloodstream into the cells where it is used for energy, and when insulin is absent or ineffective, glucose accumulates in the blood. This buildup leads to symptoms such as excessive thirst, frequent urination, fatigue and delayed wound healing (NHS, 2022; WHO, 2023).

.
Over time, poorly controlled diabetes can lead to progressive damage affecting the heart, kidneys, nerves and eyes, as prolonged hyperglycaemia harms blood vessels and vital organs. Effective management therefore relies on healthy eating, regular physical activity, consistent blood‑glucose monitoring and, when required, medication or insulin therapy. Early diagnosis and maintaining stable glucose levels are essential for reducing the risk of long‑term complications and supporting overall wellbeing (NHS, 2022; WHO, 2023).


1b.) Being overweight, not moving enough, and eating a lot of sugary or processed foods can increase the risk. According to Diabetes UK (2024), weight, inactivity, smoking and high blood pressure all raise the chances of developing Type 2 diabetes. Having a close family member with diabetes also makes it more likely, and the NHS (2023) notes that age and family history are major contributors. Risk further increases as people age, especially after 45, and some ethnic groups, such as South Asian, African-Caribbean and Black African communities, have a higher chance of developing Type 2 diabetes. NICE (2022) also highlights ethnicity, lifestyle factors, and past medical history as key risk factors. Understanding these factors helps people make healthier choices and spot diabetes early.
1c.) Patient education matters in a GP surgery because it helps people feel confident and in control of their diabetes rather than frightened or confused by it. When patients understand their blood sugar levels, medications, food choices, and warning signs, they’re safer and better able to manage day‑to‑day life. In a busy primary care setting, good education builds trust, reduces complications and supports people to live well with their condition. 

2. Blood Sugar Regulation 
[image: ]2a. The human body has a strict system that keeps blood glucose within a safe range. This process is part of homeostasis, which means maintaining a stable internal environment even when conditions around us change. Keeping glucose stable is essential because the brain and body cells rely on it as their main energy source. A normal fasting blood glucose level is usually around 4–6 mmol/L (NHS, 2022). When glucose becomes too high (hyperglycaemia), it can lead to dehydration, damage to blood vessels, and long‑term complications. If it becomes too low (hypoglycaemia), a person may experience confusion, weakness, seizures, or even loss of consciousness (Endocrine Society, 2023).
2b. Blood glucose rises (after eating)
After a meal, blood glucose increases. This rise is detected by the beta cells in the pancreas. In response, the pancreas releases insulin, the hormone that allows glucose to enter cells by opening “GLUT4 doors.” Muscle and fat cells absorb glucose for energy, while the liver stores excess glucose in the form of glycogen. Through these actions, blood glucose gradually returns to its normal level (Tucker, 2011).
2c. Blood glucose falls (during fasting or exercise) 
When glucose levels drop, the alpha cells in the pancreas sense this change. They release glucagon, a hormone that works opposite to insulin. Glucagon signals the liver to break down stored glycogen (glycogenolysis) and release glucose back into the bloodstream. This mechanism restores blood glucose to a safe level even when a person has not eaten (Waugh & Grant, 2018).
2d. The system fails in Type 2 Diabetes
In Type 2 diabetes, the body develops insulin resistance, meaning the cells no longer respond properly to insulin. Even with insulin present, glucose cannot enter cells efficiently, causing blood sugar to remain high. Over time, the beta cells become overworked and may lose their ability to produce enough insulin. This leads to persistent hyperglycaemia and increases the risk of complications affecting the heart, kidneys, nerves, and vision (NHS, 2022). In the case study, this explains why the patient experiences ongoing health challenges and requires careful monitoring and support.

3. Oxygen and Glucose in Cellular Metabolism
3a. Cellular respiration and why the body needs it
Cellular respiration is the process that allows cells to break down glucose in the presence of oxygen to produce adenosine triphosphate (ATP), which is the body’s main source of usable energy. ATP is essential because it supports key bodily functions, including muscle movement, nerve signalling, active transport, and the maintenance of stable internal conditions. Without ATP, cells would not be able to carry out the activities needed for survival.
Aerobic respiration is the form of cellular respiration that requires oxygen. It can be summarised by the equation: C₆H₁₂O₆ + 6O₂ → 6CO₂ + 6H₂O + ATP. This shows how glucose and oxygen are converted into carbon dioxide, water and energy. Oxygen is vital because it enables the final stage of respiration, allowing cells to produce ATP efficiently.
3b. Main stages of aerobic respiration
Aerobic respiration takes place in three main stages:
Glycolysis (cytoplasm): Glucose is broken down into two molecules of pyruvate. This stage produces a small amount of ATP and does not require oxygen.
Krebs Cycle (mitochondrial matrix): Pyruvate is converted into acetyl- CoA and enters the cycle. Carbon dioxide is released, and energy carrying molecules such as NADH and FADH₂ are produced.
Oxidative Phosphorylation (inner mitochondrial membrane): NADH and FADH₂ release electrons into the electron transport chain. Oxygen acts as the final electron acceptor, enabling the production of most of the ATP.
In total, aerobic respiration produces around 36–38 ATP molecules from one molecule of glucose, making it far more efficient than anaerobic respiration.
3c. Anaerobic respiration and relevance to diabetic patients
When oxygen is limited, cells switch to anaerobic respiration, which produces only 2 ATP per glucose. Instead of fully breaking down glucose, the body produces lactic acid, which can lead to muscle fatigue and discomfort.
This process is particularly relevant for people with diabetes. When insulin levels are too low, the body cannot use glucose effectively and begins breaking down fat for energy. This produces ketones, which can accumulate in the blood. If ketone levels rise too high, the person may develop diabetic ketoacidosis (DKA), a serious and potentially life-threatening condition. Understanding how the body uses oxygen and glucose helps explain why poor glucose control and low insulin levels can lead to dangerous metabolic changes.

4. Relevancy of recording and tracking blood sugar to managing diabetic conditions
4a. Methods used to monitor blood glucose levels
One of the most common methods is self‑monitoring of blood glucose (SMBG) using a finger‑prick test. Patients use a lancet to obtain a small drop of blood, which is placed on a test strip and read by a glucose meter. This provides an immediate blood glucose reading, helping patients quickly identify hypoglycaemia or hyperglycaemia. SMBG is especially important for people using insulin, as it allows them to adjust doses safely and respond to sudden changes.

Another method is the HbA1c test, which is carried out in clinical settings. HbA1c measures the percentage of glucose attached to haemoglobin, showing average blood sugar levels over the past 2 to 3 months. This helps clinicians assess long‑term control and determine whether treatment plans are effective.

Some patients also use continuous glucose monitors (CGMs), which track glucose levels throughout the day using a sensor placed under the skin. CGMs provide real-time readings, trend graphs and alerts for rising or falling glucose levels, helping both patients and clinicians identify patterns linked to meals, stress, illness or exercise.

4b. Consistent tracking is important for patient safety and care plan management
It is important to record and track blood sugar due to the dangerous effects of hypo‑ or hyperglycaemia. Hypoglycaemia happens when blood glucose drops too low, usually below 4 mmol/L. Common symptoms include shaking, sweating, hunger, irritability and difficulty concentrating. If levels fall further, a person may become confused, drowsy or unable to respond. Severe hypoglycaemia can lead to seizures or unconsciousness and needs urgent treatment with fast‑acting glucose (NHS, 2023).
Hyperglycaemia occurs when blood glucose is too high. Symptoms often include increased thirst, frequent urination, tiredness and blurred vision. If high glucose continues for long periods, it can damage blood vessels and nerves, increasing the risk of heart disease, kidney problems and sight loss (British Heart Foundation, 2020). Very high glucose levels can also trigger diabetic ketoacidosis (DKA), especially in people with Type 1 diabetes. DKA causes dehydration, abdominal pain and dangerous acid build‑up in the blood, and requires emergency treatment (NICE, 2019).
Both conditions are serious and need quick recognition to prevent complications. This emphasises the need to maintain a reliable, regular record of blood sugar levels to prevent long-term complications that may be caused by this condition. Accurate and up‑to‑date blood sugar records also help healthcare professionals make safe and informed treatment decisions. By reviewing trends over days or weeks, clinicians can determine whether a patient’s medication is working effectively or requires adjustment. This is particularly important for people using insulin, where small changes in dose can have a large impact on safety. Reliable records also help detect patterns linked to meals, stress, illness, hormonal changes or physical activity, allowing patients and clinicians to understand what triggers fluctuations.
Keeping detailed records also reduces the risk of emergency hospital admissions. When patients can spot rising or falling glucose early, they can act quickly to prevent severe hypoglycaemia or hyperglycaemia. This supports long‑term health and reduces pressure on emergency services. Accurate monitoring is also essential during periods of illness, surgery or medication changes, when glucose levels can become unstable.
Up‑to‑date records also improve communication among healthcare professionals. Whether a patient is seen in primary care, a diabetes clinic or a hospital ward, consistent documentation ensures continuity of care and prevents mistakes. It also empowers patients by helping them understand their own condition, recognise warning signs and feel more confident in self‑management. For many people, tracking blood sugar becomes a key part of staying healthy, preventing complications and maintaining independence.

5. Evidence‑Based Lifestyle Recommendations 
Lifestyle changes play a central role in improving blood glucose control and reducing long‑term complications in Type 2 diabetes. Evidence from NICE, Diabetes UK, and international guidelines highlights diet, physical activity, and smoking cessation as key areas for intervention.
5a. Diet and Blood Glucose Management
Evidence shows that dietary choices have a major impact on blood glucose regulation. NICE (2022) recommends focusing on low‑glycaemic index (GI) foods, such as whole grains, legumes and vegetables, because they release glucose more slowly and help prevent sharp rises in blood sugar. Reducing refined carbohydrates and added sugars is also strongly supported, as these foods cause rapid spikes in glucose and contribute to insulin resistance.
Research on the Mediterranean diet shows benefits for people with Type 2 diabetes, including improved glycaemic control, reduced cardiovascular risk and better weight management. This diet emphasises vegetables, whole grains, olive oil, nuts, fish and lean proteins. Diabetes UK (2024) also highlights portion control as essential, as large meals can overwhelm insulin response and lead to post‑meal hyperglycaemia.
5b. Role of Physical Exercise
Physical activity improves insulin sensitivity, allowing glucose to enter cells more effectively. NICE (2022) and WHO guidelines recommend at least 150 minutes of moderate‑intensity exercise per week, such as brisk walking or cycling. Evidence shows that aerobic exercise helps lower blood glucose, while resistance training improves muscle mass, which increases glucose uptake. Combining both forms of exercise provides the greatest benefit. Regular activity also supports weight management, reduces cardiovascular risk and improves overall wellbeing.
5c. Impact of Smoking on Diabetes
Smoking significantly worsens diabetes outcomes. It increases insulin resistance, raises blood glucose levels and greatly heightens the risk of cardiovascular disease—already a major complication of diabetes. NICE (2021) recommends offering structured smoking cessation support, including behavioural counselling, nicotine replacement therapy and referral to NHS Stop Smoking Services. As a practice nurse, advising patients to quit smoking and supporting them through evidence‑based cessation programmes is essential for improving long‑term health.

6. Conclusion 
6a. Key physiological points covered
This report explained how blood glucose is regulated through insulin and glucagon, how Type 2 diabetes disrupts this system, and how cellular respiration depends on stable glucose and oxygen levels to produce ATP.
6b. How monitoring and lifestyle changes improve outcomes
Accurate monitoring helps prevent hypoglycaemia and hyperglycaemia, supports safe medication adjustments and improves communication between healthcare teams. Lifestyle changes- a healthy diet, regular exercise and smoking cessation strengthen insulin sensitivity, stabilise glucose levels and reduce long‑term complications.
6c. Overall message to the patient
Managing Type 2 diabetes effectively requires understanding the condition, monitoring blood sugar consistently and making sustainable lifestyle changes. With the right support, education and daily habits, patients can improve their health, prevent complications and maintain independence.
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