
[image: Discover University of Wales Trinity Saint David]




Student name: Robson De Souza Silva 
Student ID:2426585

Module name: Introduction to Physiology
Module code: BMHP5023
Lecturer name:  Shaila Hussain

Assessment: Case to Study Diabetes 



1- Introduction 


Diabetes:
Diabetes is a long‑term metabolic condition where blood glucose stays higher than it should, gradually damaging the heart, blood vessels, eyes, kidneys and nerves. According to the WHO, type 2 diabetes is the most common form and usually appears in adulthood when the body becomes resistant to insulin or cannot produce enough of it. Its global rise over the past three decades has affected countries at every income level. Type 1 diabetes is different: it is an autoimmune condition where the pancreas produces little or no insulin, meaning lifelong insulin therapy is essential.

Symptoms can be easy to overlook—especially in type 2 diabetes—but often include increased thirst, frequent urination, tiredness, unexplained weight loss and blurred vision. These signs should prompt early testing, as timely diagnosis helps reduce long‑term complications. Diagnosis typically relies on blood tests such as fasting plasma glucose, random glucose and HbA1c, which support both initial classification and ongoing management, as highlighted by WHO.
Long-term complications arise from chronic hyperglycaemia and include cardiovascular disease, retinopathy, nephropathy and neuropathy; addressing modifiable risks—healthy diet, regular physical activity, maintaining a healthy weight and avoiding tobacco—can prevent or delay type 2 diabetes and reduce complication rates.  Public-health responses emphasise screening, patient education, lifestyle interventions and, where needed, pharmacotherapy to achieve glycaemic targets and lessen the global burden of disease.
The March 2025 National Diabetes Audit (NDA) update provides an overview of diabetes care in England for the 15‑month period up to March 2024. As a major national audit, the NDA uses primary care data to assess how well GP practices are meeting NICE expectations for high‑quality diabetes management. This includes monitoring delivery of the nine recommended care processes and progress towards the three core treatment targets. With 98.2% of GP practices contributing data, the update offers a reliable national picture of current performance and highlights areas where diabetes care is improving or requires further attention.
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Relate it to the endocrine system
Type 2 diabetes (T2D) arises from a progressive interplay between peripheral insulin resistance and failing pancreatic β‑cells, which together disrupt glucose homeostasis. Initially, metabolic stressors associated with metabolic syndrome—notably central obesity, dyslipidaemia, hypertension and impaired glucose tolerance—drive compensatory hyperinsulinemia as β‑cells increase insulin output to maintain normoglycaemia. Over time, chronic nutrient excess, biotoxicity and glucotoxicity, together with inflammatory and oxidative signals, impair β‑cell function and reduce β‑cell mass, so insulin secretion becomes inadequate for prevailing insulin resistance and hyperglycaemia ensues. The severity of β‑cell dysfunction correlates with the intensity and duration of metabolic syndrome features, explaining why individuals with greater central adiposity, more pronounced dyslipidaemia or longer exposure to insulin resistance progress more rapidly to overt T2D. Clinically, this pathophysiology underpins the heterogeneity of T2D presentation and treatment response: some patients benefit primarily from insulin‑sensitizing interventions, while others require therapies that preserve or replace β‑cell function. Preventive strategies that reduce adiposity, improve lipid profiles and lower blood pressure therefore not only mitigate cardiovascular risk but also relieve β‑cell stress and delay or prevent progression to T2D. Population‑level surveillance and targeted interventions for high‑risk groups remain essential to curb the rising burden of T2D linked to metabolic syndrome. (Diabetes UK, 2024; World Health Organization, 2024; GOV.UK, 2025). 


2. Blood Sugar Regulation

Blood glucose is kept within a narrow range by a negative‑feedback system centred on the pancreas, liver and target tissues. The pancreatic β‑cells secrete insulin when blood glucose rises (for example after a meal). Insulin promotes glucose uptake into muscle and adipose cells, stimulates glycogen synthesis in the liver and muscle, and suppresses hepatic glucose production. These actions lower blood glucose toward the set point.
When blood glucose falls (fasting or between meals), pancreatic α‑cells release glucagon. Glucagon stimulates glycogenolysis (breakdown of liver glycogen) and gluconeogenesis (new glucose synthesis from amino acids and glycerol) in the liver, raising circulating glucose to meet brain and tissue needs. Rising glucose then inhibits further glucagon release, completing the feedback loop.  Smith, J. (2019).
 
Key mechanisms and timing
• Immediate post‑prandial (after eating): insulin secretion increases; glucose is taken up and stored as glycogen or converted to fat.
• Fasting or exercise: glucagon and sympathetic signals increase; liver supplies glucose via glycogenolysis and gluconeogenesis.


3. Cellular Metabolism 

Cells turn the food you eat into usable energy so your body can move, think and repair itself. The main fuel is glucose; some sugar from carbohydrates. Your cells break glucose down step by step and capture the released energy in a molecule called ATP, which acts like a rechargeable battery for cellular work.
The process has three clear stages. First, glycolysis in the cell fluid splits one glucose into two smaller molecules called pyruvate, producing a small amount of ATP and some energy carriers (NADH). Next, pyruvate enters the mitochondria and is converted into acetyl‑CoA, which feeds the citric acid cycle (Krebs cycle). That cycle strips electrons from the fuel and makes more NADH and FADH₂ plus a little extra ATP. Finally, the electron transport chain on the inner mitochondrial membrane uses those electrons to pump protons and create a gradient. ATP synthase then uses that gradient to make most of the ATP. Oxygen is essential here because it accepts the spent electrons and becomes water. 
Why this matters in everyday terms:
When you exercise, your muscles demand more ATP, so these pathways speed up. If oxygen is limited (very intense exercise), cells rely more on glycolysis and produce lactate, which gives less ATP and causes fatigue. Healthy mitochondria and a steady oxygen supply let cells make lots of ATP efficiently; when these fail, tissues struggle and fatigue or disease can follow. (https://www.osmosis.org)


4. Recording and tracking blood sugar levels for type 2 diabetes

Knowing your blood sugar levels lets you make timely decisions about diet, activity and medication, reduces the risk of acute events such as hypoglycaemia or hyperglycaemia, and lowers the long‑term risk of complications including cardiovascular disease, kidney damage and vision loss. (World Health Organization, 2024; Diabetes UK, 2024)
For people with Type 2 diabetes who use insulin or medications that can cause low blood sugar, tracking glucose is essential for safety. It helps them:
·  Identify patterns of lows or highs before adjusting medication
· Avoid changing doses based on a single reading
· Share accurate data with clinicians for safe medication review
Guidance emphasises that people should never adjust long‑term medication based on one reading, but rather look for patterns and consult their diabetes team
Tracking helps individuals see the impact of:
· Meals and carbohydrate load
· Physical activity
· Stress
· Illness
· Sleep
· Alcohol
CGMs provide charts and graphs that make these relationships visible, helping people understand their body’s responses and make informed choices
Tracking and recording blood sugar levels is essential because it helps people with Type 2 diabetes understand how their body responds to food, activity, medication, and daily routines. Regular monitoring keeps glucose within a safe range, supports correct medication use, and helps prevent both short‑term problems like hypos and long‑term complications such as heart or kidney disease. Without tracking, dangerous highs or lows could go unnoticed, treatment decisions would be less safe, and the risk of serious health complications would increase. (NICE, 2022; American Diabetes Association, 2023).


5. Recommendations
Below are practical, evidence‑based strategies from health and social care that can help a person with Type 2 diabetes improve their overall health, wellbeing, and long‑term outcomes. Each recommendation links to lifestyle changes known to support safer diabetes management.
Encourage the person to continue tracking and recording their blood sugar levels using a finger‑prick meter and/or a CGM. (Diabetes UK, 2024; NHS, 2023).

Why this helps
• Supports safe medication use
• Helps identify patterns related to food, activity, stress, and illness
• Reduces the risk of hypo‑ and hyperglycaemia
Support the person to adopt a diet rich in vegetables, whole grains, lean proteins, and fibre, while reducing sugary foods and refined carbohydrates. (World Health Organization, 2023).
Why this helps
• Prevents sharp blood sugar spikes
• Supports weight management
• Improves insulin sensitivity
Health‑promotion approach
Offer access to a dietitian, structured education (e.g., DESMOND), or culturally appropriate meal‑planning resources.
Effective management of Type 2 diabetes requires a combination of medical interventions, lifestyle adjustments, and ongoing support from health and social care services. One of the most important interventions is adopting a balanced, lower‑glycaemic diet. Reducing refined carbohydrates and increasing fibre, vegetables, whole grains, and lean proteins helps stabilise blood glucose levels and prevents sharp post‑meal spikes (NICE, 2022; Diabetes UK, 2024). This dietary approach also supports gradual weight loss, which can significantly improve insulin sensitivity and overall glycaemic control.
Increasing physical activity is another key lifestyle change. Regular exercise such as walking, swimming, or cycling improves the body’s ability to use insulin and lowers blood glucose levels (World Health Organization, 2023). Even small increases in daily movement, such as short walks after meals, can have a meaningful impact. For individuals who are overweight, structured weight‑management programmes can help them achieve a 5–10% reduction in body weight, which is associated with improved glucose control and reduced long‑term complications (NICE, 2022).
Medication adherence is also essential. Ensuring individuals understand how and when to take their medication reduces the risk of hypoglycaemia and supports stable blood glucose levels (American Diabetes Association, 2023). Alongside this, regular blood glucose monitoring—through finger‑prick testing or continuous glucose monitoring—helps individuals recognise patterns, respond to high or low readings, and make informed decisions about food, activity, and medication (NHS, 2023).
Additional lifestyle interventions include smoking cessation and reducing alcohol intake, both of which lower cardiovascular risk and help stabilise glucose levels (World Health Organization, 2023). Emotional wellbeing should also be prioritised, as stress can negatively affect blood sugar control. Access to counselling, peer support, or structured diabetes education programmes can improve motivation and self‑management (Diabetes UK, 2024).
·  



6. Conclusion

In summary, effective management of Type 2 diabetes relies on a combination of medical interventions, regular monitoring, and sustainable lifestyle changes. By adopting healthier eating habits, increasing physical activity, maintaining a healthy weight, and taking medication as prescribed, individuals can significantly improve their blood glucose control and reduce the risk of long‑term complications. Regular blood sugar monitoring—whether through finger‑prick testing or continuous glucose monitoring—provides essential information that supports safe decision‑making and early detection of problems. Alongside this, emotional support, smoking cessation, reduced alcohol intake, and attendance at routine health checks all contribute to better overall wellbeing. Together, these evidence‑based strategies empower individuals to manage their diabetes more confidently and maintain a healthier, more independent life
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