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[bookmark: _Toc238820869]Introduction
[bookmark: _Toc238820870]1a. Definition and Types of Diabetes
This case study focuses on a practice nurse in a GP surgery where more patients are being diagnosed with diabetes and require support to understand their condition. Diabetes mellitus is a long-term condition in which blood glucose becomes too high because the body does not produce enough insulin or cannot use it effectively. Type 1 diabetes develops when the immune system destroys insulin-producing beta cells, requiring lifelong insulin treatment. In Type 2 diabetes, cells become resistant to insulin, and the pancreas may gradually produce less insulin. As the case study concerns self-management and lifestyle, Type 2 diabetes is the main focus (Waugh and Grant, 2023).
[bookmark: _Toc238820871]1b. Risk Factors for Type 2 Diabetes
The risk of Type 2 diabetes is influenced by modifiable and non-modifiable factors. Modifiable factors include being overweight or living with obesity, excess abdominal fat, physical inactivity, prolonged sitting, smoking and frequently consuming sugary drinks or refined carbohydrates. Non-modifiable factors include increasing age, family history and genetic susceptibility. Risk is also higher among people from South Asian, Black African and African Caribbean backgrounds, and among women with previous gestational diabetes or polycystic ovary syndrome (Diabetes UK, no date b).
[bookmark: _Toc238820872]1c. Importance of Patient Education in General Practice
Patient education is important because diabetes is mainly managed through daily decisions. NICE (2026) recommends structured education that helps people understand Type 2 diabetes and participate in their care. The practice nurse can explain blood glucose targets, medication, monitoring, diet, physical activity and symptoms requiring medical advice. Information should be person-centred and adapted to each patient’s understanding, culture and circumstances. This can support informed choices, confidence and effective participation in agreed care plans.

[bookmark: _Toc238820873]Blood Sugar Regulation
[bookmark: _Toc238820874]2a. Homeostasis and the Importance of Maintaining Blood Glucose
Homeostasis is the process through which the body keeps its internal conditions stable, even when changes occur inside or outside the body. In a person without diabetes, fasting blood glucose is usually maintained at approximately 4–6 mmol/L. Glucose provides energy for cellular respiration and is especially important for normal brain function. If blood glucose falls too low, hypoglycaemia can cause symptoms such as sweating, shaking, confusion, seizures or loss of consciousness. If blood glucose remains too high for a prolonged period, hyperglycaemia can damage the blood vessels, nerves, kidneys and eyes. Blood glucose is mainly regulated by the pancreas and liver, with support from skeletal muscle and adipose tissue. These organs and tissues work together through a negative feedback system controlled by the hormones insulin and glucagon (Waugh and Grant, 2023). The actions of these hormones are shown in Figure 1.
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Figure 1. Homeostatic regulation of blood glucose levels through insulin and glucagon. Source: OpenStax College (2013), licensed under CC BY 3.0.


[bookmark: _Toc238820875]2b. Response to Rising Blood Glucose
After a meal containing carbohydrates, digestion and absorption cause blood glucose levels to rise. Beta cells in the pancreatic islets detect this increase and release insulin. Insulin binds to receptors on skeletal muscle and adipose cells. This causes glucose transporter type 4 (GLUT4) proteins stored inside the cells to move to the cell membrane, where they allow glucose to enter. The glucose can then be used to produce energy or stored for later use. Insulin also encourages the liver and skeletal muscles to store excess glucose as glycogen through a process called glycogenesis. At the same time, it reduces the breakdown of glycogen and the production of new glucose in the liver. Liver cells use GLUT2 transporters rather than GLUT4. Therefore, insulin mainly affects the liver by promoting glucose storage and reducing the amount of glucose released into the blood. As blood glucose returns towards its normal level, less insulin is released, completing the negative feedback response (Peate and Evans, 2026).
[bookmark: _Toc238820876]2c. Response to Falling Blood Glucose
During fasting or prolonged physical activity, blood glucose levels begin to fall. Alpha cells in the pancreatic islets detect this change and release glucagon. Glucagon acts mainly on liver cells, known as hepatocytes. It stimulates glycogenolysis, which breaks down stored glycogen into glucose, and gluconeogenesis, which produces new glucose from substances such as amino acids and glycerol. The liver then releases glucose into the bloodstream, ensuring that body tissues continue to receive energy between meals. As blood glucose rises towards its normal level, glucagon secretion decreases, completing the negative feedback response (Waugh and Grant, 2023).
[bookmark: _Toc238820877]2d. Failure of Blood Glucose Regulation in Type 2 Diabetes
In Type 2 diabetes, skeletal muscle, adipose tissue and the liver become less responsive to insulin. This is known as insulin resistance. As a result, muscle and adipose cells take up less glucose, while the liver continues to release glucose into the bloodstream. Blood glucose levels therefore remain higher than normal. At first, beta cells in the pancreas try to compensate by producing more insulin. Over time, however, the continued demand and gradual loss of beta-cell function reduce the pancreas’s ability to produce enough insulin. This leads to a further increase in blood glucose levels (Galicia-Garcia et al., 2020). Helping patients understand this process can explain why medication, blood glucose monitoring, diet and physical activity need to work together as part of an individualised care plan.

[bookmark: _Toc238820878]Oxygen and Glucose in Cellular Metabolism
[bookmark: _Toc238820879]3a. Cellular Respiration and the Importance of ATP
Cellular respiration is the process through which cells release energy from nutrients. During aerobic respiration, glucose is broken down in the presence of oxygen, which acts as the final electron acceptor. The overall reaction is:
C₆H₁₂O₆ + 6O₂ → 6CO₂ + 6H₂O + energy (ATP)
The released energy is stored in adenosine triphosphate (ATP), which supplies energy for processes including muscle contraction, active transport and nerve activity (Waugh and Grant, 2023).
[bookmark: _Toc238820880]3b. Principal Stages of Aerobic Respiration
Aerobic respiration has three main stages, as shown in Figure 2. Glycolysis occurs in the cytoplasm and does not use oxygen directly. It breaks one glucose molecule into two pyruvate molecules, producing a net gain of two ATP and two NADH molecules. When oxygen is available, pyruvate enters the mitochondrial matrix and is converted into acetyl coenzyme A. This enters the Krebs cycle, which releases carbon dioxide and produces ATP, NADH and FADH₂ (Minett and Ginesi, 2020).
Oxidative phosphorylation occurs at the inner mitochondrial membrane and produces most of the ATP. NADH and FADH₂ carry electrons to the electron transport chain, creating a proton gradient that drives ATP synthase. Oxygen combines with electrons and hydrogen ions to form water. Aerobic breakdown of one glucose molecule usually produces approximately 30–32 ATP (Betts et al., 2022).
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Figure 2. Cellular respiration through glycolysis, the Krebs cycle and oxidative phosphorylation. Source: Betts et al. (2022, Figure 24.4), licensed under CC BY-NC-SA 4.0.

[bookmark: _Toc238820881]3c. Anaerobic Metabolism and its Relevance to Diabetes
When oxygen is insufficient, cells convert pyruvate into lactate to regenerate NAD⁺, allowing glycolysis to continue temporarily. This produces a net gain of only two ATP molecules per glucose. In Type 2 diabetes, insulin resistance reduces glucose uptake by insulin-sensitive tissues even when blood glucose is high (Galicia-Garcia et al., 2020).
Diabetic ketoacidosis (DKA) is different from anaerobic glycolysis. It occurs when severe insulin deficiency causes fat breakdown and acidic ketones accumulate in the blood. DKA mainly affects people with Type 1 diabetes but can occur in insulin-treated Type 2 diabetes and requires urgent hospital treatment (NHS, 2023).

[bookmark: _Toc238820882]Recording and Tracking Blood Sugar Levels
[bookmark: _Toc238820883]4a. Methods of Monitoring Blood Glucose
Several methods can be used to monitor blood glucose, and each provides different information. Self-monitoring of capillary blood glucose involves placing a small drop of blood from a finger-prick onto a test strip. A glucose meter then provides an immediate reading, which can help identify current hyperglycaemia or hypoglycaemia. This method is particularly useful for people who use insulin or take medication that may cause low blood glucose. However, NICE (2026) advises that routine self-monitoring is not necessary for every adult with Type 2 diabetes.
HbA1c is a laboratory test that measures the amount of haemoglobin with glucose attached to it. It provides an indication of average blood glucose levels over the previous two to three months but does not show daily changes. Continuous glucose monitoring uses a small sensor placed under the skin to measure glucose in the interstitial fluid. The sensor sends readings to a separate reader or smartphone, allowing the user to observe glucose patterns and receive alerts when levels are too high or too low. Access to this technology is usually based on clinical need and may include selected people with insulin-treated Type 2 diabetes (Diabetes UK, 2025).


[bookmark: _Toc238820884]4b. Importance of Consistent Tracking for Patient Safety and Care Planning
Figure 3 shows that blood glucose levels change throughout the day and usually rise after meals. Recording these results can help patients recognise patterns and understand how food, physical activity, illness, stress and medication affect their blood glucose levels.
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Figure 3. Idealised changes in blood glucose across a day containing three meals, including the effect of a sucrose-rich meal. Source: Mcstrother (2011), based on Suckale and Solimena (2008), licensed under CC BY-SA 3.0.
Regular monitoring can provide an early warning of hypoglycaemia or ongoing hyperglycaemia. It can also help clinicians make safe adjustments to medication and set blood glucose targets that reflect the patient’s individual needs (NICE, 2026).
In the GP surgery described in this case study, the practice nurse can review monitoring records with patients, explain any patterns and agree with suitable actions as part of each patient’s care plans. This can help patients make informed decisions, communicate concerns and feel more confident in managing their condition. Monitoring should be adapted to each patient so that it provides useful information without becoming an unnecessary burden or causing additional anxiety.

[bookmark: _Toc238820885]Evidence-Based Lifestyle Recommendations
[bookmark: _Toc238820886]5a. Diet and Blood Glucose Management
Dietary advice should be adapted to each patient’s needs, culture and personal circumstances. It should focus on realistic changes rather than a single restrictive “diabetic diet”. NICE (2026) recommends choosing high-fibre carbohydrates with a low glycaemic index, such as vegetables, some fruits, whole grains and pulses. Patients should also be encouraged to reduce sugary drinks, added sugar and refined carbohydrates because these can cause blood glucose levels to rise quickly. Managing portion sizes and total energy intake can support weight loss where appropriate, which may improve insulin sensitivity.
A Mediterranean-style diet may also be beneficial. This approach includes vegetables, pulses, whole grains, nuts, fish and unsaturated fats. A meta-analysis of randomised controlled trials found modest improvements in HbA1c, fasting blood glucose, body mass index and markers of cardiovascular risk in adults with Type 2 diabetes (Wu et al., 2025). The practice nurse should work with each patient to agree realistic dietary changes and consider referral to a dietitian when additional specialist support is needed.
[bookmark: _Toc238820887]5b. Role of Physical Activity
During physical activity, skeletal muscles use more glucose for energy. Regular exercise also improves the body’s response to insulin, which can help lower blood glucose and HbA1c levels (Diabetes UK, 2024). UK guidance recommends at least 150 minutes of moderate-intensity aerobic activity or 75 minutes of vigorous activity each week. Muscle-strengthening activities should also be completed on at least two days each week (Department of Health and Social Care, 2026).
Brisk walking, cycling and swimming are suitable forms of aerobic exercise. Resistance bands, weights and body-weight exercises can be used to improve muscle strength. Patients should also reduce long periods of sitting by moving regularly throughout the day. Physical activity should be introduced gradually and adapted to the person’s abilities, preferences and any diabetes-related complications. People who use insulin or sulphonylureas may need additional advice about blood glucose monitoring and preventing hypoglycaemia during or after exercise.
[bookmark: _Toc238820888]5c. Impact of Smoking and Smoking-Cessation Support
Smoking can increase insulin resistance and make blood glucose more difficult to manage (NHS Scotland, 2020). It also adds to the cardiovascular risks already associated with diabetes and increases the likelihood of complications affecting the heart, circulation and other organs (Diabetes UK, no date a). Smoking cessation should therefore be included in the care plan of every patient who smokes.
The practice nurse should discuss smoking in a supportive and non-judgemental way. This includes assessing the patient’s readiness to stop, explaining the health benefits and helping them choose a quit date when they feel prepared. Patients should be offered a referral to a local NHS Stop Smoking Service, which can provide behavioural support and advice about nicotine replacement therapy or suitable stop-smoking medication (NHS, no date). Progress and blood glucose levels should be reviewed regularly because glucose patterns and medication needs may change after the patient stops smoking.

[bookmark: _Toc238820889]Conclusion
[bookmark: _Toc238820890]6a. Summary of the Physiological Processes
Blood glucose is regulated through negative feedback involving the pancreas, liver, insulin and glucagon. Insulin supports glucose uptake and storage, while glucagon causes the liver to release glucose. In Type 2 diabetes, insulin resistance and reduced beta-cell function disrupt this balance. Cells also use glucose and oxygen to produce ATP through aerobic respiration.
[bookmark: _Toc238820891]6b. Relationship Between Monitoring, Lifestyle and Patient Outcomes
Finger-prick testing, HbA1c and continuous glucose monitoring provide information about immediate glucose levels, longer-term management and daily patterns. Reviewing results helps patients and professionals recognise hyperglycaemia, hypoglycaemia and responses to food, activity or medication. This supports individualised care planning. Diet, regular physical activity and smoking cessation can also improve glucose management and cardiovascular health.
[bookmark: _Toc238820892]6c. Overall Message for Effective Type 2 Diabetes Management
Medication is only one part of managing Type 2 diabetes. Person-centred education can help patients understand their condition, use monitoring results and make realistic lifestyle changes. Combining education, regular monitoring, professional support and active patient involvement can improve blood glucose management and reduce the risk of complications.
[bookmark: _Toc238820893]
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