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Introduction to Physiology
[bookmark: _Toc235051123]1. Introduction
Diabetes Mellitus is a chronic metabolic disease, which has been one of the most significant public health problems globally with the rising occurrence and the link to severe health consequences, according to Abdul Basith Khan et al., (2020) A practice nurse from a local General Practice (GP) surgery has noticed an increase in the number of patients with diagnosed diabetes and many patients have limited knowledge of what diabetes is and what lifestyle behaviours are important for maintaining blood glucose control. In the absence of this understanding, Morgan et al., (2018) said it can make the patient less able to participate fully in their own care planning and manage their blood glucose at home. Better health education thus equates to improved practice nurse role, and let's face this, if the patient's knowledge is increased and they are educated on what to do and what not to do, their decision may be better informed, and is likely to result in better adherence to treatment, and the prevention of diabetes related complications (Somanathan et al., 2025).
Diabetes mellitus is defined by hyperglycemia (higher than normal blood glucose levels) caused by impaired insulin levels or insulin action, or both. There are two main types: Type 1 diabetes and Type 2 diabetes. Type 1 Diabetes is an autoimmune disorder where an absolute lack of insulin is caused by the destruction of the insulin-producing beta cells in the pancreas (Hansen et al., 2016). People who have Type 1 diabetes have to take insulin to replace their body's insulin function and must take it for life. Type 2 diabetes is the type of diabetes that occurs when body tissues cease to respond to insulin and the pancreas gradually produces less insulin. This would result in having glucose in the blood and not moving into energy-producing cells efficiently (American Diabetes Association, n.d). 
There are several possible factors, including biological and lifestyle factors, that can lead to the development of Type 2 diabetes. Predisposing factors such as excess body weight, especially belly fat; lack of exercise; weight gain through diets that are high on refined carbohydrates and saturated fats; age, especially after 25; family history; specific ethnic groups; high blood pressure; and previous gestational diabetes have been identified as key risk factors that contribute to a high likelihood of developing gestational diabetes (Mishra 2026). These are all risk factors which can be modified, emphasising the need for prevention health intervention in primary care.

[bookmark: _Toc235051124]2. Blood Sugar Regulation
Blood glucose level must remain at a narrow physiological range, otherwise the brain, muscles and other tissues cannot function normally and rely on glucose as their major source of energy. In the scenario of this study, an increased number of people with Type 2 diabetes attend the GP surgery emphasises the need to assist GPs in educating their patients on how the body normally regulates the blood glucose level and why this is disrupted in diabetes. Educating patients on these mechanisms can promote adherence to treatment plans.Educating patients on these mechanisms can help to foster adherence to care plans.
Homeostasis is the maintenance of the body's stable internal response to internal and external change which is the way by which blood glucose is regulated. During normal physiological status, blood sugar levels are typically set between 4-6 mmol/L, but after eating may increase before dropping back to the normal range (Aaron et al. 2024). The important point to make is that if blood glucose levels are too high (hyperglycaemia) over an extended period of time, blood vessels, nerves, kidneys, eyes and the cardiovascular system can all be damaged; if there are abnormally low blood glucose levels (hypoglycaemia), the brain is less well-nourished with glucose, causing confusion, dizziness, sweating, loss of consciousness, and in extreme cases, seizures or coma (Giri et al., 2018).
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Carbohydrates are digested into simple sugars called glucose, which enter the bloodstream via the small intestine after being digested after eating a meal with some carbohydrate (The Dudley Group NHS Foundation Trust 2022). When blood glucose levels rise, specialised beta cells in the islets of Langerhans in the pancreas sense the increase and release the hormone insulin. Insulin is a messenger chemical that binds to receptors that are present in cells of muscle, liver and adipose tissue (Rorsman and Ashcroft 2018). This activates the trafficking of GLUT4 glucose transporters to the cell membrane, which subsequently allow glucose to be translocated from the blood into cells where it can be utilised for the production of cellular respiration-generated energy (Wang et al., 2020).  
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If levels of blood glucose fall from high (as during a fast), or if they fall low after an extended period of physical activity, or if blood glucose falls between meals, blood glucose will begin to react as it did before. If the concentration of blood glucose falls down from high (also as during a fast), or if it falls down after an extended period of exercise, or if it falls down between meals, blood glucose will respond in the opposite way. When levels of glucose in the bloodstream decrease, alpha cells in the pancreas can detect it and produce the hormone glucagon. Glucagon is the hormone that produces glucose from stored glycogen in the liver (glycogenolysis) in contrast to insulin. It also stimulates the synthesis of (new) glucose from amino acids and other non-carbohydrate nutrients in a process known as gluconeogenesis (Sarwal and Bordoni 2023). 
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The system that regulates this balance is disrupted in Type 2 diabetes as there is a progressive insulin resistance of the body's cells so they become less sensitive to insulin. (Galicia-Garcia et al., 2020). The pancreas initially adapts to the increased demand by generating more insulin, but over time there is a significant stress involved in the increased insulin production and the pancreatic beta cells can become less efficient. As a result, there is high blood sugar levels that would not lower down better and hence would not be converted into the body cells efficiently as it should be. In the context of the case study, the fact that insulin still exists when Type 2 diabetes is still in the early stages but is ineffective due to insulin resistance could also be an issue for many IPAC patients visiting GP diabetes clinics.

[bookmark: _Toc235051125]3. Oxygen and Glucose in Cellular Metabolism
Cellular respiration is the metabolic pathway in which body cells release usable energy, from glucose and oxygen, in the form of the molecule adenosine triphosphate (ATP) (Osmosis 2021). The ATP molecule is needed to power basic activities such as energy transduction; activating nerve impulses; transporting active substances across cell membranes; and synthesizing proteins and repairing tissues. Most cells will produce energy in the presence of oxygen; this kind of respiration is called aerobic respiration. Aerobic respiration is overall equation: Glucose + Oxygen → Carbon dioxide + Water + ATP (energy). To facilitate the significance of the concept of maintaining stable blood glucose levels in the context of the case study, assisting the patient to give the respective role of glucose in energy production must be reinforced.
The three stages of aerobic respiration are. Glycolysis is the first step, occurring in the cytoplasm with the conversion of one molecule of glucose to two molecules of pyruvate, generating some ATP (Naifeh et al., 2023). The pyruvate then travels to the mitochondria where it is utilized to the Krebs cycle to produce ATP, electron carriers and a little more ATP, and CO₂ as a waste product. Lastly, Zhao et al., (2019) commented that oxidative phosphorylation takes place on the inner mitochondrial membrane, where the final electron acceptor is oxygen, to generate water and bulk of the ATP produced during respiration. For aerobic respiration, there are about 30-32 ATP molecules produced from one glucose molecule.
Without oxygen, cells go in to anaerobic respiration, which only produces 2 ATP molecules and also lactic acid is a byproduct. This is a rapid energy release process which is not efficient and can cause fatigue in the muscle cells. In people who have poorly controlled diabetes, hyperglycaemia can affect the metabolism of cells and in severe cases may cause serious complications like diabetic ketoacidosis (DKA), which occurs when fat from the body provides energy to the cells resulting in the production of the ketone bodies which are acidic (Lizzo et al., 2025). 

[bookmark: _Toc235051126]4. Recording and Tracking Blood Sugar Levels
Taking blood glucose readings and knowing them is essential to living with Type 2 Diabetes that helps the patient and healthcare practitioners to assess blood sugar control over time (NHS 2025). Within the context of the case study, the practice nurse has recognised that there is a need for greater knowledge among patients about their condition when they attend the GP surgery. This blood glucose education can then help to ensure patient engagement with the concentrate on the individual care plan and empower them to take part in their care. Self-Monitoring of Blood Glucose (SMBG) is a process where a small blood sample is taken from the finger and used a glucose meter to analyse the glucose level (Vargas et al., 2023) 
This gives instant blood sugar reading which helps the patient to develop insight into how food, medicine, exercise and the effects of illnesses change their blood sugar (Diabetes UK n.d). The other method that is crucial to monitor is the HbA1c which reflects the average blood glucose level for the last 2–3 months, as this is an indicator of long-term glycaemic control and can aid the clinician in determining the need for any proposed treatment plan changes (NICE, 2022). There are some patients who could also benefit from a continuous glucose monitoring (CGMS) device, which reads the glucose level in real time and identifies trends throughout the day.
By tracking blood glucose levels regularly, patients can be more safe; hyper- and hypoglycaemia-causing events can be caught early and appropriate changes can be made in the way the patients are treated with medication and pieces of their personal lifestyle, increasing patient awareness of how lifestyle affects glucose control. 

[bookmark: _Toc235051127]5. Evidence-Based Lifestyle Recommendations
[bookmark: _Toc235051128]5.1 Dietary Management and Blood Glucose Control
There is evidence that diet is an important factor in the treatment of Type 2 diabetes and that it contributes to better control of blood glucose levels and is a way to lower the risk of developing chronic complications (NHS England 2022). In the above-described GP surgery, the GP practice nurse is involved in educating patients about making healthier food choices which helps to enable effective self-management (Chekima et al, 2023). Suggest low-glycaemic index (GI) diets that include whole grains, legumes and vegetables as these break down glucose more gradually in the bloodstream and thus help to reduce the likelihood of fluctuating blood glucose levels, as outlined by Lee et al. (2022). 

[bookmark: _Toc235051129]5.2 The Role of Physical Activity in Type 2 Diabetes Management
Also, exercise is a crucial factor in the treatment of diabetes as it helps to raise the sensitivity of insulin to body cells so that they will utilise Glucose (blood glucose) more effectively and thus will help reduce blood glucose. In addition, exercise also helps maintain body weight, heart health, and decreases risks associated with diabetes-related complications (Zahalka et al., 2019). Available evidence suggests a two-hour (150 minutes) weekly session of moderate intensity aerobic activity for adults with Type 2 diabetes.

[bookmark: _Toc235051130]5.3 The Impact of Smoking on Blood Glucose Control and Diabetes Outcomes
Smoking damages the ability of the body to control diabetes and is a cause of insulin resistance, reduced blood flow and can cause cardiovascular disease, stroke and many other complications associated with diabetes. People with Type 2 Diabetes who smoke are at a higher risk of not managing their blood sugar levels well and having damage to blood vessels and organs over time (CDC n.d). 

[bookmark: _Toc235051131]6. Conclusion
[bookmark: _Toc235051132]6.1 Summary of Key Physiological Concepts
Finally, an understanding of the physiology of blood glucose control, such as the roles of insulin, glucagon and cellular metabolism in controlling blood glucose at normal levels, is crucial for successful management of Type 2 diabetes. These physiological mechanisms are a basis for successful control of diabetes and part of the reason that it is extremely important to consistently monitor blood glucose.

[bookmark: _Toc235051133]6.2 The Importance of Monitoring and Lifestyle Management
Monitoring blood sugar regularly allows the patients and the healthcare workers to assess the effectiveness of the treatment and recognise patterns and make decisions about treatment. Monitoring can also be used alongside healthy lifestyle behaviours – a balanced and healthy diet, physical activity and stopping smoking – to help maintain glycaemic control, and to increase patients' engagement with each individual care plan.

[bookmark: _Toc235051134]6.3 Overall Message for Patients with Type 2 Diabetes
However, patients can control their Type 2 diabetes if they have a clear idea about the disease and start monitoring their blood sugar levels regularly and practice making sustainable lifestyle changes. Patient education is still hugely important in a GP surgery case study because it can help people to self-manage their condition and minimise risk of further complications and enhance patient health and quality of life.
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