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Introduction
In this report, I will present information that I have gathered for my patients at the GP surgery. As a healthcare professional (GP nurse) working in the surgery, we have noticed an increase in diabetes diagnoses. The goal is to provide clear and helpful information about managing their health condition. The report will cover the anatomy and physiology of glucose regulation, the pathophysiology of insulin resistance, the importance of monitoring blood glucose levels, and evidence-based lifestyle recommendations. By examining this case scenario, the report aims to provide practical insights into the management of Type 2 diabetes and the role of lifestyle changes in improving patients' outcomes. 
According to NHS.co.uk, Diabetes Mellitus is a long-term condition that occurs when the body is unable to regulate blood glucose effectively. There are two main types: Type 1, which results from the body’s failure to produce insulin, and Type 2, which happens when the body either does not produce enough insulin or becomes resistant to it. Type 2 diabetes (T2D) is the most common form and is strongly linked to lifestyle factors such as poor diet, physical inactivity, genetics, and obesity. According to the World Health Organisation (2023), T2D affects over 90% of people with diabetes worldwide and continues to increase due to rising rates of obesity and sedentary behaviour. (NHS, 2025)
The risk of developing Type 2 diabetes increases with age, family history, and ethnicity, and it is also associated with conditions such as high blood pressure and high cholesterol. If not managed properly, the condition can lead to serious health complications, including cardiovascular disease, kidney failure, vision loss, and nerve damage. (WHO, 2023; NHS, 2024)
Anatomy and Physiology
To understand Type 2 diabetes, it is important to first look at how blood sugar is normally regulated in the body. Physiology means the normal functioning of any system in the body. Glucose is the main source of energy for body cells, and it comes mainly from the food we eat, especially carbohydrates. When carbohydrates are digested, glucose enters the bloodstream. The level of glucose in the blood is controlled by the endocrine system, mainly through the pancreas, which plays a vital role in maintaining balance. (Infante, 2022)
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                      Image: (Harmony Endocrine, 2024)
The pancreas contains clusters of cells called the islets of Langerhans. Within these are beta cells, which produce the hormone insulin, and alpha cells, which produce glucagon. When blood glucose levels rise after eating, the pancreas releases insulin into the bloodstream. Insulin acts like a “key,” allowing glucose to enter body cells, especially in the liver, muscles, and adipose (fat) tissue, where it can be used for energy or stored for later use. When glucose levels fall, glucagon signals the liver to release stored glucose, maintaining a stable level in the blood. 
 Typee 2 diabetes, this normal regulatory system becomes disrupted. The body cells become insulin resistant, meaning they do not respond properly to insulin. As a result, glucose cannot enter the cells efficiently, leading to a build-up of sugar in the blood (hyperglycemia). First, the pancreas tries to compensate by producing more insulin, but over time the beta cells become exhausted and insulin production decreases (Infante, 2022)
The digestive system is also linked to this process, as it breaks down food and releases glucose into the bloodstream. Hormones such as incretins, which are released in the intestines after eating, help stimulate insulin release. In people with Type 2 diabetes, this incretin response is often reduced, further affecting blood glucose control (Buse et al., 2020).   
At the cellular level, insulin facilitates glucose uptake by binding it to insulin receptors on cell membranes. This triggers a signalling pathway that moves glucose transporters (GLUT4) to the cell surface, allowing glucose to enter. In insulin resistance, this signalling process is impaired, leading to reduced glucose uptake and energy production. This lack of effective glucose use can result in fatigue and weight gain, which further worsens the condition.                   
Pathophysiology of Type 2 Diabetes
Pathophysiology means an abnormal function of any system in the body. Type 2 diabetes develops gradually due to a combination of genetic, environmental, and lifestyle factors that affect how the body uses insulin. The main problem is insulin resistance, where the body’s cells, especially in the muscles, liver, and fat tissues, do not respond properly to insulin. This means that glucose cannot enter the cells easily, and as a result, blood glucose levels stay high. Over time, the pancreas tries to compensate by producing more insulin, but eventually, the beta cells that produce insulin become overworked and start to fail. This leads to a decrease in insulin production and worsening blood sugar control (Defronzo et al                                        [image: ]        [image: ]
                                                      Image:(Singh et al., 2025, MedlinePlus, 2023)
When glucose levels remain high for long periods, it can damage blood vessels and organs throughout the body. Persistent hyperglycaemia leads to both microvascular and macrovascular complications. Microvascular complications include damage to small blood vessels in the eyes (retinopathy), kidneys (nephropathy), and nerves (neuropathy). Macrovascular complications involve large blood vessels and can result in heart disease, stroke, and peripheral vascular disease (NHS, 2024). These complications are the main causes of illness and death among people with Type 2 diabetes. (Singh et al.)                                                            
In addition to biological causes, lifestyle factors play a key role in the development and progression of the disease. A diet high in refined carbohydrates, sugars, and saturated fats increases the risk of obesity, which is a major contributor to insulin resistance. Fat stored around the abdomen (visceral fat) releases inflammatory substances that interfere with insulin action, making blood sugar control more difficult (WHO, 2023). 
Physical inactivity also contributes to insulin resistance. Regular exercise helps muscles use glucose more effectively and increases insulin sensitivity. Therefore, a lack of physical activity can worsen the condition. Smoking and excessive alcohol use are additional risk factors. Smoking damages blood vessels, making it harder for oxygen and nutrients to reach tissues, while alcohol can raise triglyceride levels and lead to poor glucose regulation (NICE, 2023). 
Stress and lack of sleep have also been linked to worsening blood glucose control. Stress hormones such as cortisol can increase blood sugar levels, while poor sleep affects appetite regulation and insulin sensitivity (Diabetes UK)
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           Schematic illustration of blood glucose homeostasis. Image: (Singh et al., 2025)
Overall, the pathophysiology of Type 2 diabetes shows how lifestyle, diet, and metabolic factors combine to disrupt normal glucose regulation and cause long-term damage. Understanding these mechanisms is essential for effective prevention and management of the condition.
Monitoring and Data Use
According to research (Jackson, Ahmann and Shah, 2021) Monitoring blood glucose levels is a crucial part of managing Type 2 diabetes. Regular tracking helps individuals and healthcare professionals understand how the body responds to food, activity, medication, and lifestyle changes. Blood glucose can be measured using self-monitoring devices such as finger-prick tests, continuous glucose monitors (CGMs), or laboratory tests like HbA1c, which provides an average blood sugar level over the past two to three months (NICE, 2023). 
Educating people about signs and symptoms and routine monitoring allows for early detection of hyperglycaemia or hypoglycaemia, helping to prevent complications. For example, consistently high blood glucose readings can indicate the need to adjust to medication or diet, while low readings may signal the need for quicker carbohydrate intake or medication review. Keeping a log of blood sugar levels also helps identify patterns related to meals, exercise, stress, or sleep, making management more personalised and effective. (NICE,2023; Diabetes UK, 2022).
Healthcare professionals use this data to make evidence-based decisions. For instance, they may recommend changes to medication dosages, advise on carbohydrate intake, or suggest adjustments to physical activity. Digital apps and wearable devices now allow patients to share real-time data with their care team, improving communication and treatment accuracy (American Diabetes Association, 2022). 
Beyond individual care, monitoring data contributes to public health insights, helping researchers and policymakers understand trends in diabetes prevalence and treatment outcomes. Accurate tracking supports preventive strategies and highlights areas where interventions may be most needed. 
In summary, I educate my patients that effective monitoring and use of health data empower individuals to take control of their condition and allow healthcare providers to deliver precise, personalised care. This collaborative approach helps reduce complications, improve quality of life, and support long-term management of Type 2 diabetes. 
(NICE, 2023, American Diabetes Association, 2022, WHO, 2023)
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 image: (MedlinePlus, 2023, ECED, 2019).
The HbA1c blood test, which calculates your average blood sugar levels over the previous two to three months, is the main diagnostic tool for type 2 diabetes. The oral glucose tolerance test (OGTT) and the fasting blood sugar test are additional diagnostic procedures. Diagnosing diabetes is done with a single HbA1c test result of >48 mmol/mol or higher.
TABLE 1. List of diagnostic tests that are conducted for confirming the onset of diabetes mellitus (Cox and Edelman 2009; Peter et al. 2011; American Diabetes Association n.d.).
	Diagnostic tests
	Healthy
	Prediabetes
	Diabetes

	Glycated hemoglobin
	< 5.7% (39 mmol/L)
	5.7%–6.4% (39–46 mmol/L)

	≥ 6.5% (≥ 48 mmol/L)

	Random blood sugar
	 140 mg/dL
	≥ 6.5% (≥ 48 mmol/L)
	≥ 200 mg/dL

	Fasting blood sugar
	< 100 mg/dL
	100–125 mg/dL
	≥ 126 mg/dL

	Oral glucose tolerance
	< 140 mg/dL	
	140–199 mg/dL
	≥ 200 mg/dL


Table: (Singh et al., 2025)
Evidence-Based Lifestyle Recommendations
As a GP nurse, I emphasise on Lifestyle changes; these healthy changes play a vital role in preventing and managing Type 2 diabetes. Research shows that adopting healthy habits can improve blood glucose control, reduce the risk of complications, and sometimes even reverse early-stage Type 2 diabetes (NICE, 2023). Key areas for intervention include diet, physical activity, weight management, and behavioural support.
Dietary modification is one of the most important strategies. A balanced diet rich in whole grains, vegetables, fruits, lean proteins, and healthy fats can help regulate blood glucose. Reducing the intake of refined sugars, processed foods, and saturated fats helps prevent weight gain and improves insulin sensitivity. Portion control and regular meal timing are also recommended to avoid spikes in blood sugar (American Diabetes Association, 2022). Specific diets, such as the Mediterranean diet, have been shown to support glycaemia control and cardiovascular health in people with Type 2 diabetes (Esposito et al., 2015).
Physical activity is another crucial component. Regular exercise, including both aerobic activity and resistance training, increases insulin sensitivity and helps muscles use glucose more effectively. The UK Chief Medical Officers recommend at least 150 minutes of moderate-intensity activity per week, combined with strength exercises twice weekly (NHS, 2024). Even small increases in daily movement, such as walking or cycling, can have meaningful health benefits.
Weight management is closely linked to both diet and exercise. Reducing body fat, especially around the abdomen, decreases insulin resistance and improves blood glucose control. A gradual, sustainable approach to weight loss is more effective than extreme diets, and support from healthcare professionals or structured programs can increase adherence.
Behavioural support and education are also essential. Individuals benefit from structured diabetes education programs, which provide practical strategies for managing diet, activity, medication, and stress. Setting realistic goals and monitoring progress helps maintain motivation and adherence to lifestyle changes (NICE, 2023).
Overall, effective lifestyle management requires continuous support from healthcare professionals, care staff, and family members. Regular reviews, encouragement, and education help individuals stay motivated and confident in managing their condition. By promoting a consistent routine and providing emotional as well as practical support, the care team can help improve long-term health outcomes and quality of life for people living with Type 2 diabetes. (NICE, 2023; American Diabetes Association, 2022; Esposito et al., 2015; NHS, 2024)
Conclusion
In conclusion, this report explained how the condition affects the body’s normal control of blood sugar and how poor insulin function can lead to higher glucose levels. Understanding these changes helps healthcare professionals to plan safe and effective care for individuals. Regular monitoring of blood glucose and keeping accurate records are essential to manage diabetes well. Overall, this report showed that person-centred care, teamwork, and ongoing education are vital in improving health outcomes and quality of life for people living with Type 2 diabetes.
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