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Introduction to Physiology Case Study Report on Diabetes
Introduction: Diabetes (Hyperglycemia) is a severe illness caused by raised blood sugar and glucose levels. It is a severe, chronic illness that impacts every facet of a person's life. This occurs when pancreatic insulin production is inadequate, or when the body is unable to utilise the insulin that is produced. A few environmental, physiological, and lifestyle factors influence Hyperglycemia. Hormonal imbalances, poor insulin production, and insulin resistance are the primary causes. (Sharma, Bains, and Chawla, 2026; Dupont, 2024; Mep interestgroup, 2024). 
An individual's risk of having Type 2 Diabetes is increased if they have parents who have this disease. Furthermore, the risk also arises in people who are 45 and over although younger people can also develop Type 2 Diabetes.
The scale of cases of diabetes is rising along with its primary risk factors, i.e., overweight, obesity, and lack of sufficient physical activity. Over one in ten people over the age of 18 were obese (BMI ≥30) and over one in three were overweight (BMI ≥25–29.9) in 2014. (Roglic, 2016; Chan et al., 2009). Type 2 diabetes and associated cardiovascular problems are more common in people with high blood pressure.

Purpose of the report
As a practice nurse in a general practice setting, health education represents a fundamental component of personal centered care. It plays a pivot role in enhancing health literacy and promoting self-management for patients with type 2 diabetes mellitus (T2DM) to engage in effective self-management.  The aim of this intervention is to support patients to understand their condition, recognise the importance of recording blood glucose levels, and understand how lifestyle factors influence glycemic control. Regular tracking allows for early identification of hyperglycemia.


Anatomy and Physiology
Blood glucose homeostasis is tightly regulated to ensure a constant supply of energy for cellular function while preventing hyperglycemia and hypoglycemia 
Following ingestion, dietary carbohydrates are hydrolysed into glucose, which is absorbed across the intestinal lumen into the systemic circulation, leading to a postprandial rise in blood glucose. This evaluation is detected by pancreatic beta cells located within the islets of Langerhans, which in turn secrete insulin to facilitate cellular glucose uptake and maintain glycemic homeostatic. (Röder et al., 2016); Tortora and Derrickson's, 2017). [image: ](Röder et al., 2016)

Insulin acts as like a key that allows glucose uptake into the cells, and it binds to insulin. RECEPTORS on target cells, particularly muscle and liver cells, and adipose tissue which trigger the translocation of glucose transporter. In the liver, the muscle, insulin also promotes glycogenesis, the conversion of excess glucose into the glycogen for storage, therefore lowering the blood glucose (NICE, 2022). 
Glucose and oxygen = Energy (ATP) is used for all cellular activities including muscle contraction, tissue repair, and organ function. When blood glucose falls, i.e. between meals or during exercise, alpha cells in the pancreas secrete glucagon, which stimulates glycogenolysis and glucagon, which stimulates gluconeogenesis in the liver to raise blood glucose back to normal.
ATP Energy is what helps your body move, think, heal, and work.
In type 2 diabetes, this regulation is impaired due to insulin resistance, where the cells do not respond effectively to insulin (Diabetes UK, 2023).

Pathophysiology & Impact
In type 2 diabetes, regulation fails due to two main problems: insulin resistance and beta-cell dysfunction. When the cells no longer respond effectively to insulin, and over time pancreas cannot produce enough insulin. This leads to persistent hyperglycemia. Short term, this causes symptoms such as polyuria (bladder problems) Polydipsia (excessive thirst) and fatigue. Long term, uncontrolled hyperglycemia causes damage to the blood vessels and nerves, foot ulceration and cardiovascular disease such as heart attack and stroke (NICE, 2022).
How lifestyle factors affect glucose control
Diet: Carbohydrates are broken down into glucose. Large portions of sugary foods cause sharp rises in blood glucose. Eating regular meals, controlling proportions and choosing whole grains, vegetables, lean protein and healthy fats helps maintain stable glucose levels (NHS, 2022).
Exercise: Physical activity increases insulin sensitivity, meaning cells can use glucose more effectively. At least 150 minutes of moderate activity per week, such as brisk walking, helps lower blood glucose, supports weight loss, and improves heart health (World Health Organization, 2020).
Smoking: Cigarette usage increases insulin resistance and cardiovascular risk. In a person with diabetes, smoking plus high blood glucose dramatically increases the risk of a heart attack, stroke, poor circulation, foot ulcers, and delayed wound healing (Diabetes UK, 2023).
In summary, failure of blood glucose regulation leads to hyperglycemia and long-term complications. Diet, regular exercise, and stopping smoking directly improve insulin sensitivity and help maintain safe blood glucose levels.

Monitoring & Data Use
Self-monitoring and routine data collection are fundamental components of chronic disease management and personal-centered care in primary practice. Accurate health data, such as blood glucose in diabetes, empowers patients and healthcare professionals to make safe, effective, and timely clinical decisions (British Thoracic Society, 2019).
Tracking shows how food, physical activity, stress, illness, and medication adherence effects, glycemic control. It enables health professionals to evaluate the effectiveness of the current treatment plan and decide whether the medication needs to be adjusted to maintain blood glucose within the target range of 4-7 mmol/L. (Diabetes UK, 2023; NICE, 2022). Tracking improves motivation and health literacy when patients see their data improve after positive behaviors.
The Invention and Prevention of Complications; Consistent high readings indicate poor control and increased risk of long-term microvascular complications, including Retinopathy (impairment or loss of vision) Nephropathy, (serious kidney complications), and Neuropathy (disease or dysfunction of one or more peripheral nerves), and microvascular complications such as Myocardial infarctions and stroke. The process of recording itself improves adherence to medication and lifestyle advice. It makes the patient an active partner in their care rather than a passive recipient (NICE, 2022). 
A well-maintained diary provides clear communication between patients, nurses, doctors, and specialist teams. It reduces resilience and memory, which is particularly important for patients with learning needs or dyslexia. It also provides evidence for referral and supports shared decision-making.

Evidence-Based Lifestyle Recommendations;
Effective management of type 2 diabetes mellitus requires sustainable and realistic lifestyle modifications that are person-centered and culturally appropriate. According to NICE NG28 (2022), lifestyle advice should be offered alongside pharmacological treatment and reinforced regularly as it improves glycemic control, reduces cardiovascular risk, and improves psychological well-being. Based on the Eatwell guide (NHS 2023), NICE (2022) recommends individualised nutritional advice from a dietitian and referral to structured education such as DESMOND, diabetes education and self-management for ongoing and newly diagnosed. Realistic changes include; reduced portion sizes, especially carbohydrates, Swap sugar sweetened beverages for water. Choose whole grains, like brown rice, wholegrain bread which have a lower glycemic index and improve satiety. Increase vegetables and eat regular mealtimes to prevent hypoglycemia and overeating. 
Evidence; The Look AHEAD trial, a large randomised controlled trial of 5145 patients. T2DM demonstrated that intensive lifestyle interventions with calorie restrictions and increased activity led to significant weight loss and improvement in HbA1c at one year (Look AHEAD Research Group, 2013). The UKPDS (UK prospective Diabetes Study) showed that improved glycemic control reduces risk of complications, which itself reduces health-related anxiety (UKPDS Group 1998; The Look AHEAD Research Group, 2013).

Realistic changes for patients; 10 minutes of walking per day, incorporate activity into daily life, taking stairs, gardening, chair-based exercises for those with limited mobility or foot problems. Set SMART goals Specific, Measurable, Achievable, Relevant, Timebound, e.g. I will walk for 15 minutes on three days this week. 
NHS Free Food Diary App, NHS Weight Management Prevention Program.
Evidence; A meta-analysis of 14 tries found structured exercise training reduces HbA1c by 0.67% independent of weight loss. States exercise improves insulin sensitivity for up to 48 hours of post-exercise (NICE, 2022; Liu, Zhao and Qian, 2026). 

Psychological outcome: smoking cessation (stopping or discontinuing) and reduced alcohol improve anxiety, sleep quality and self-efficiency. Patients report feeling more in control of their health (Diabetes UK, 2024). Smoking increases insulin resistance and cardiovascular risk. (NICE 2022). Realistic support includes referrals to the NHS, stop smoking services, nicotine replacement therapy and brief interventions using Making Every Contact Count (MECC) Principles (Public Health England, 2016).

Conclusion; In summary, this assignment explores the pathophysiology (a disordered physiology process associated with disease or injury), monitoring and management of type 2 diabetes, a complex long-term condition characterised by insulin resistance and progressive beta cell dysfunction leading to chronic hyperglycemia (NICE, 2022). In completing this assignment, I have developed a much deeper understanding of type 2 diabetes and how complex this long-term condition really is. I now understand that diabetes is not just about high blood sugar, but about how the body struggles to regulate glucose for energy and how this failure can affect every organ in the body over time. Learning about what happens at a cellular level, how glucose plus oxygen creates energy has helped me to see why patients experience the symptoms they do and why long-term complications such as eye, kidney, nerve, heart problems can develop if control is poor. 
This has reinforced me how important it is that patients truly understand and can manage their own condition. Tracking health data like blood sugar or peak flow is not just a routine task it gives patients, and health professionals real information to make safe decisions, spot problems early, and prevent emergencies. I have also learned that realistic lifestyle changes around diet, exercise, and smoking are just as powerful as medication and not only improve physical health but also improve confidence, mood and quality of life. 
In the future, my role will be to empower patients, to listen, to support small achievable changes, and to be a link to services like structured educational programs. I need to use simple language and visual aids for patience with different literacy needs and learning difficulties like me. This assignment has shown me that a good education can change outcomes.

In summary, routine tracking of blood glucose and peak flow is not just data collection, it is a clinical tool that improves safety, enables early detection of deterioration, guides evidence-based treatment decisions and empowers patients to self-manage their long-term conditions effectively. 
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