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1. Introduction 
 A practice nurse at a nearby general practitioner’s office has noticed that the number of patients with diabetes diagnoses is rising. Many need more information about their condition and how lifestyle decisions impact blood sugar levels. In order reduce complications, the nurse seeks to enhance patients’ comprehension, promote self-management, and assist customized care plans.

1a. Comprehending Diabetes
Diabetes is a chronic illness characterized by abnormally high blood glucose levels. When the immune system kills the pancreatic beta cells that produce insulin, the body produces little to no insulin, which results in type 1 diabetes. On the other hand, Type 2 diabetes develops when the pancreas is unable to produce enough insulin or when the body develops insulin resistance. Because lifestyle modification and patient education are crucial components of treatment, type 2 diabetes is especially pertinent to this case study (CDC, 2024).

	Type 1 Diabetes
	Type 2 Diabetes

	The immune system destroys the cells in the pancreas that produce insulin
	The body does not respond properly to insulin and may not produce enough insulin.

	Symptoms usually develop quickly, often over a few days or weeks.
	Symptoms often develop slowly and may go unnoticed for several years

	People with Type 1 diabetes need insulin treatment every day to control their blood sugar levels.
	Type 2 diabetes can be managed through healthy eating, regular exercise and medication, including insulin when needed.

	Type 1 diabetes is an autoimmune condition and is not caused by lifestyle choices.
	Type 2 diabetes is linked to several risks factors, including family history, age, excess body weight, and physical inactivity.



Table 1: Differences Between Type 1 and Type 2 Diabetes
Source: Adapted from Diabetes UK (n.d.)
Explanation: Table 1 shows that, Type 1 diabetes affects insulin production, while type 2 diabetes involves insulin resistance. Both require accurate blood glucose management.


1b. Type 2 Diabetes Risk Factors
The risk of type 2 diabetes is increased by a number of factors. These include being overweight especially in the abdomen, not exercising, eating poorly, and growing older. Family history and ethnicity are also significant factors; certain Black and South Asian ethnic groups are at greater risk. Healthy eating, regular exercise, and weight control can help lower modifiable risks factors, even though age and genetics cannot be changed (Diabetes UK, n.d.).
1c. The Value of Patient Education
Because diabetes necessitates continuous self-management, patient education is crucial in GP practices. Blood glucose monitoring, medication adherence, a healthy diet, and physical activity can all be explained by the practice nurse. Patients who are aware of their condition can identify warning signs, make wise choices, and take an active role in their treatment plans. Additionally, structured education supports safer diabetes management and encourages patient self- management (NICE, 2026). 

[bookmark: _Toc243648683]2. Blood Sugar Regulation
To maintain blood glucose levels within a safe range, the body employs a negative feedback mechanism. The pancreas secretes two hormones that regulate blood sugar levels: insulin and glucagon. Insulin lowers blood glucose levels when they rise, and glucagon raises them when they fall. The liver, muscles, and other tissues also help to maintain this equilibrium (Reed, Bain and Kanamarlapudi, 2024).

2a. Homeostasis and Blood Glucose
Homeostasis is the body’s ability to maintain a stable internal environment despite changes inside or outside the body. An example of homeostasis is the regulation of blood glucose levels to keep them within a healthy range. When blood glucose levels fall too low, this is called hypoglycaemia, whereas excessively high levels are referred to as hyperglycaemia. Both conditions can disrupt normal bodily functions (Reed, Bain and Kanamarlapudi, 2024). 
2b Blood Glucose Regulation After Eating
Following a meal, carbohydrates are broken down into glucose, which then enters the bloodstream, raising blood sugar levels. In reaction to this, the beta cells in the pancreas secrete insulin. This hormone facilitates the entry of glucose into muscle and fat cells, where it can be utilized for energy or stored. Additionally, insulin prompts the liver to convert surplus glucose into glycogen. As blood glucose levels start to normalize, the secretion of insulin diminishes through a negative feedback mechanism (NIDDK, 2023).
2c Blood Glucose Regulation During Fasting or Exercise
When fasting or engaging in extended physical activity, blood sugar levels can drop as body utilizes glucose for energy. In reaction, alpha cells in the pancreas secrete glucagon. This hormone stimulates the liver to release stored glucose and produce new glucose. As blood sugar levels start to normalize, the secretion of glucagon diminishes due to negative feedback. (Venugopal, Sankar and Jialal, 2023). 
Figure 2: Blood Glucose RegulationThe diagram shows insulin lowers high blood glucose by helping cells absorb glucose, while glucagon raises low blood glucose by stimulating liver glucose release.

[image: Drawing showing how the pancreas responds to low or high blood glucose levels.]Source: National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK, 2014).
2d. Blood Glucose Regulation in Type 2 Diabetes 
In Type 2 diabetes, the cells in the body become less sensitive to insulin, leading to a state known as insulin resistance. Consequently, glucose stays in the bloodstream rather than being efficiently absorbed by the cells. Over time, the beta cells in the pancreas may become unable to produce enough insulin leading to persistently  high blood glucose levels Nurses are crucial in teaching patients about the importance of regular blood glucose checks, maintaining a healthy diet, engaging in physical activity, and adhering to prescribed treatments to help avert complications. (NICE, 2026). In addition, nurses are able to notice changes in patients’ blood glucose levels and aid patients in effectively managing their condition when they perform regular monitoring.
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Cellular respiration is the mechanism by which cells extract energy from glucose. The presence of oxygen enhances energy production, enabling the body to perform vital functions. Cellular respiration takes place in the cytoplasm and mitochondria, where energy released from glucose is used to produce adenosine triphosphate (ATP) for cellular activities.
3a. Cellular Respiration and its Importance
Aerobic respiration refers to the mechanism through which cells utilize glucose and oxygen to generate energy, specifically adenosine triphosphate (ATP), while producing carbon dioxide and water as byproducts. Its overall equation is:
Glucose + Oxygen  Carbon dioxide + Water + Energy (ATP)
ATP is the cell’s main energy-carrying molecule used by cells to perform essential functions. It supports muscle contraction, nerve signalling, active transport and tissue repair. Without sufficient ATP, cells cannot perform these essential functions effectively. Aerobic respiration produces approximately 30-32 ATP molecules per glucose molecule (Monash University, 2025).

3b. Main Stages of Aerobic Respiration
Aerobic respiration consists of three primary stages:
1. Glycolysis: glucose splits into two pyruvate molecules, producing two net ATP and two NADH.
2. The Krebs cycle: takes place in the mitochondrial matrix following the conversion of pyruvate into acetyl-CoA. This process releases carbon dioxide and generates two ATP equivalents, along with NADH and FADH2 for each glucose molecule.
3. Oxidative phosphorylation takes place on the inner mitochondrial membrane. Electrons are provided by NADH and FADH2, with oxygen serving as the final electron acceptor, resulting in the formation of water and generating around 26 – 28 ATP.
In general, aerobic respiration yields around 30 to 32 ATP for each glucose molecule (Monash University, 2025).


3c. Anaerobic Respiration and Its Relevance to Diabetes
In situations where oxygen levels are low, cells depend increasingly on anaerobic glycolysis, yielding two ATP molecules for each glucose molecule. Pyruvate is converted into lactate, enabling glycolysis to continue producing ATP when oxygen is limited. However, anaerobic glycolysis produces much less ATP than aerobic respiration. In inadequately managed diabetes, a lack of insulin can result in the body utilizing fat for energy, leading to the production of ketones. An overabundance of ketones can result in diabetic ketoacidosis (DKA), a life-threatening medical emergency. DKA arises from a deficiency of insulin and the build-up of ketones, rather than from anaerobic respiration (NHS, 2025).
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Monitoring and recording blood glucose levels help people with Type 2 diabetes manage their condition effectively. It enables healthcare providers to evaluate the success of treatments and recognize any changes that need to be addressed.

4a. Methods Used to Monitor Blood Glucose Levels
Two important methods used to monitor glucose levels in people with type 2 diabetes are:
1. HbA1c blood Test: measures average blood glucose levels over the previous two to three months, helping health care professionals assess long-term diabetes control and treatment effectiveness.
2. Continuous Glucose Monitoring (CGM): Throughout the day, glucose levels are routinely measured by tiny sensor inserted beneath the skin. CGM helps patients and healthcare professional identify patterns in glucose levels, including high and low readings, to support informed treatment decisions. Effective diabetes management is supported by both monitoring relies on treatment and individual needs. (NICE, 2026; NHS Scotland, 2025).

4b. Importance of Consistent Tracking for Patient Safety and Care Plan
 Frequent blood glucose testing promotes patient safety by assisting in the identification of high or low glucose levels. healthcare practitioners can identify trends in food, exercise, and medication by recording results. The practice nurse uses this information to review treatments and create individualized care plans. Regular tracking can help patient with Type 2 diabetes better understand their condition and promote self-management. When needed, the practice nurse can offer guidance, spot possible issues, and set up additional evaluations. However, the frequency of monitoring should be determined by the patient’s needs and the recommended course of treatment (NICE, 2026).
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People with Type 2 diabetes can manage blood sugar, reduce complications and improve health by eating healthy, exercising regularly and quitting smoking. Lifestyle advice should be individualized (NICE, 2026).


5a. Impact of Diet on Blood Glucose Management 
Diet plays a significant role in the rate at which glucose is absorbed into the bloodstream following meals. Foods with a low glycaemic index, such as lentils, beans, and whole grains, typically release glucose at a slower pace compared to refined carbohydrates. It is advisable for patients to limit sugary beverages, candies, and large servings of white bread or rice, while opting for vegetables, fibre rich foods and suitable carbohydrates portions. Managing portion sizes can further aid in weight management and enhance glucose regulation.
A Mediterranean-style diet consists of vegetables, fruits, pulses, whole grains, olive oil, nuts, and fish. Studies indicate that this eating pattern may enhance blood glucose management and cardiovascular health for individuals with Type 2 diabetes (Bonekamp et al., 2023). NICE (2026) recommends personalized dietary advice that considers each patient’s individual needs and cultural preferences. The practice nurse can promote healthier food selections and refer patients to a dietitian when appropriate.

5b. Role of Physical Exercise
Consistent physical activity enhances insulin sensitivity as active muscles utilize glucose for energy. Aerobic activities like brisk walking, cycling, and swimming contribute to better cardiovascular health and blood sugar regulation. Strength training exercises, such as weightlifting or using resistance bands, build muscle strength and enhance glucose absorption.
UK guidelines suggest engaging in a minimum of 150 minutes of moderate physical activity weekly, in addition to performing muscle-strengthening exercises on two separate days. (NHS, 2024). Patients should be encouraged to increase their physical activity gradually, according to their individual abilities and health needs.. The nurse ought to suggest appropriate exercises and provide guidance on how to avoid low blood glucose levels when using specific diabetes medications.

5c. Impact of Smoking on Diabetes 
Smoking raises the risk of cardiovascular issues and is linked to insulin resistance, complicating the management of Type 2 diabetes. Individuals with diabetes who smoke face higher likelihood of heart disease, stroke and circulation problems. Stopping smoking can lower these risks and enhance overall health in the long run (NHS, 2026).
The practice nurse ought to inquire about smoking in a non-judgemental manner, outline the advantages of cessation, and provide a referral to an NHS Stop Smoking Service. Supportive behavioural strategies and appropriate nicotine replacement therapy can enhance the likelihood of successful quitting (NHS, 2026). Consistent follow up appointments can motivate patients to uphold healthier habits and manage their diabetes more efficiently.
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This report has examined how blood glucose regulation, cellular metabolism, regular monitoring and healthy lifestyle choices contribute to the effective management of Type 2 diabetes. These factors are important for preventing complications and improving patients’ outcomes.
6a. Blood Glucose Regulation and Cellular Metabolism
Managing Type 2 diabetes involves the regulation of blood glucose and cellular metabolism. Insulin works to decrease blood glucose levels, whereas glucagon plays a role in preventing them from dropping too low. When insulin’s effectiveness diminishes, glucose accumulates in the blood stream. Cellular respiration utilizes glucose and oxygen to generate energy necessary for normal bodily functions.

6b. Importance of Monitoring and Lifestyle Changes
Consistent monitoring of blood glucose levels allows healthcare providers to detect variations and assess treatment strategies. Maintaining a nutritious diet, engaging in physical exercise, and quitting smoking can enhance glucose regulation and minimize complications. The practice nurse aids patients by offering education, tailored guidance, and motivation to take charge of their diabetes management.

6c. Overall Message about Managing Type 2 Diabetes
Successful management of Type 2 diabetes hinges on collaboration between patients and healthcare providers. Monitoring, treatment, and lifestyle choices can avert complications and enhance quality of life. Individualized care and continuous support empower patients to make informed choices and manage their condition with assurance. Ongoing support helps patients build confidence and maintain healthier habits.
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