Student Name: Mauricette Mhayerenge
Student Number: 2420920
Module: Introduction to Physiology Component 1
Module code: BMHP5023
Lecturer: Robert Nartowski
Assignment title : Case Study Report


Case study report: Understanding Type 2 Diabetes and supporting safe self- Management

Introduction

Diabetes mellitus is a long-term condition where the body is not able to control blood sugar levels properly., In type 2 diabetes (T2DM), the body resists insulin or the pancreas is not able to make enough insulin to keep blood glucose at a safe level Insulin is the hormone that helps glucose to move from the blood into the cells. When this process does not work well, blood sugar becomes too high, which can damage organs over time National Academies of Sciences, Engineering, and Medicine, 2017).
Over time, high blood sugar can affect many parts of the body. It can damage blood vessels, nerves, kidneys, eyes and the heart. Many people do not notice symptoms at the beginning, which makes the condition more dangerous. Some common symptoms include feeling very thirsty, passing urine more often, feeling tired and slow wound healing. Because symptoms can develop slowly, many people live with type 2 diabetes for years before diagnosis. This shows why awareness and early testing are important (NHS, 2025).
There are a few risks factors for T2DM. some are non-modifiable such as age, family history and ethnicity. Other factors are modifiable which include obesity, poor diet, smoking and low physical activity. Understanding these risk factors is important because it helps patients recognise how their lifestyle choices affect their health. This report explains the physiology behind diabetes, how the body uses glucose and oxygen for energy and why monitoring blood sugar is essential. Ot also gives evidence-based recommendations for lifestyle changes (Khalil et al., 2025).
It is important to understand that type 2 diabetes does not happen suddenly. It usually develops slowly over many years. At first, the body tries to produce more insulin to overcome insulin resistance. During this stage, blood sugar may still appear normal. However, over time the pancreas cannot keep up, and blood sugar begins to rise. This gradual process explains why prevention and early intervention are very important (Galicia-Garcia et al., 2020).

How blood sugar levels are maintained in the body 

The body keeps blood sugar in a safe range through a process called homeostasis. Two main hormones control this balance.
• Insulin, released by the pancreas when blood sugar arose
• Glucagon, released when blood sugar falls
After eating, glucose enters the blood stream. Insulin helps cells absorb this glucose and encourages the liver to store extra glucose as glycogen ( Hall & Guyton, 2021). When the blood sugars drop, glycogen tells the liver to release glucose back into the blood (Tortora & Derrickson, 2021).
This balance between insulin and glucagon happens all the time, even when we are not thinking about it. For example, during sleep or between meals, the body still needs energy. The liver plays a key role by storing and releasing glucose when needed. This system keeps the brain supplied with energy because the brain depends mainly on glucose to function properly.
In T2DMM, this system becomes disrupted. Cells stop responding properly to insulin, so the pancreas becomes exhausted, and the blood sugar stays high (ADA, 2024). This shows why early lifestyle changes are important as they reduce pressure on the pancreas and helps to restore better glucose control.
When insulin resistance develops, the muscle, liver and fat cells do not respond well to insulin signals. This means glucose cannot enter the cells easily. The pancreas then produces more insulin to try to correct the problem. Over time, this extra work causes stress on the pancreatic beta cells. Eventually, insulin production decreases. At this stage, blood glucose remains high both after meals and during fasting.
Understanding this hormonal balance helps to explain why treatment must focus not only on medication but also on lifestyle changes that ned to be made. If insulin resistance is caused by excess body fat, then wight loss directly improves the body’s ability to regulate glucose. This demonstrates the close relationship between physiology and behaviour.
It also shows why stress and illness can affect blood sugar levels. When a person is stressed, the body releases hormones such as adrenaline and cortisol. These hormones increase blood glucose to prepare the body for action. In people with diabetes, this can cause sudden increases in blood sugar. Therefore, stress management is also an important part of care.
How Oxygen and Glucose produce energy in the body 

Cells need energy to function, and this energy comes from cellular respiration. Glucose and oxygen are the two main substances needed.
The process has three stages:
1. Glycolysis – glucose is broken down into pyruvate, producing a small amount of energy
2. Kreb Cycle- pyruvate enters the mitochondria and its further broken down
3. Oxidative Phosphorylation – oxygen is used to provide large amounts of ATP, the body’s mail energy source 
ATP is the main energy currency of the cell. It powers muscle movement, nerve signals, hormone production and many other body functions. Without enough ATP, cells cannot perform their normal roles. This is why energy production is essential for life.
If glucose cannot enter the cells because of insulin resistance the body cannot produce energy efficiently. This explains why people with uncontrolled diabetes often feel tired and unwell. It also shows why stable blood sugar is essential for a normal cell function.
When blood sugar stays high for a long time, the body may start breaking down fat for energy. This can lead to the production of ketones. In severe cases, high ketone levels can cause a serious condition called diabetic ketoacidosis, although this is more common in type 1 diabetes. Still, it shows how important balanced glucose control is.
This physiological process highlights the importance of insulin. Without insulin, glucose stays in the blood instead of entering the cells. This means that even when blood sugar is high, the cells are “starving”. This contradiction helps patients to understand why diabetes is dangerous even when symptoms ae not present.
Explaining this process in simple terms can improve patient understanding. When patients understand what is happening inside their body, they are more likely to follow advice. Education therefore plays a strong role in improving outcomes (National Center for Biotechnology Information, 2019).

Why recording and tracking blood sugar levels is important 

Monitoring blood sugar helps patient to see how their daily choices affect their condition. Tracking results over time allows then to identify patterns, such as:
• Foods that raise their blood sugar
• Time of the day when levels are higher
• Hie exercise affect their glucose
• If medication is working
Research shows that people who regularly monitor their blood sugar have a better long-term control and fewer complications. Monitoring also helps and support better and safer decision making, especially when adjusting diet or activity levels.
In addition to daily monitoring, long-term control is measured by HbA1c tests. This blood test shows the average blood glucose level over the past two to three months. It helps healthcare professionals understand if the management plan is effective. Combining daily checks with HbA1c results gives a clear picture of control.
Tracking blood sugar levels is not only about numbers. It helps patients to develop self-awareness and take responsibility for their health. It also gives clinicians reliable date information to adjust treatment. Without monitoring decisions are based on guess work, which increases risk.
Recording results in a diary or digital app can also improve communication between patients and healthcare providers. It allows more personalised advice. For example, if blood sugar is always high in the morning, treatment can be adjusted to target that specific problem. This makes care safer and more effective (Jarvis et al., 2023).

Evidence -based lifestyle reaccommodation
Diet : A healthy diet is one of the most effective ways of improving blood sugar control. Evidence shows that:
• Reducing sugary and processed foods lowers glucose spikes.
• Eating more fibre sloes digestion and improves insulin sensitivity.
• Low -glycaemic -index foods help maintain stable blood sugar.
• Mediterranean-style diets improve HbA1c and weight loss.
A balanced diet should include vegetables, whole grains, lean protein and healthy fats. Portion control is also important because large meals can raise blood sugar quickly. Drinking enough water and reducing sugary drinks also supports better control.
Dietary change is often difficult, but it has the strongest longe term impact. Education and support are essential because patients need to understand why certain foods affect their condition (Basiri, Seidu & Cheskin, 2023).
Physical Activity : Exercise increases insulin sensitivity and helps muscles absorb glucose more effectively. It recommends:
• 150 minutes of moderate exercise per week
• Strength training twice a week
Studies show that combining aerobic and resistance training gives the best result .
Regular activity such as walking, swimming or cycling can significantly lower blood sugar levels. Exercise also improves heart health, mood and weight control. Starting slowly and building up gradually is safer, especially for people who have not exercised for a long time (Colberg et al., 2016).
Exercise is a low-cost intervention with string evidence. However, barriers such as time, confidence and health problems must be considered Tailored advice is more effective than general recommendations (Kirwan, Sacks & Nieuwoudt, 2017).
Smoking Cessation : Smoking increases insulin resistance and raise the risk of heart diseases, which is already higher in people with diabetes. Stopping smoking improves circulation and reduces complications.
Healthcare professionals should provide support such as counselling or nicotine replacement therapy. Even small reductions in smoking can improve health outcomes.
Weight Management: Losing even 5-10% of body weight can improve insulin sensitivity and sometimes lead to remission of T2DM .
Weight loss reduces fat around the liver and pancreas, which improves insulin function. Slow and steady weight loss is safer and more sustainable than extreme dieting. Support from dietitians or structured programmes can increase success rates.
Weight loss is not only about appearance; it directly affects physiology. This connection helps patients understand why lifestyle change is part of the treatment, not an optional extra.
Education and self -management support : Structured programmes such as DESMND improve knowledge, confidence and long-term outcomes.
Education helps patients understand medication, diet choices, physical activity and complication prevention. It also builds confidence in managing daily challenges. Support from family and healthcare professionals strengthens long-term success (Rouland et al., 2025).
Conclusion 

Type 2 diabetes is a complex condition that affects how the body controls blood sugar. Understanding the roles of the insulin, glycogen and cellular metabolism help patients to see why lifestyle changes ae important. Monitoring blood sugars helps to support a safer self-management and helps to identify patterns that affect health. Evidence shows that diet, exercise, smoking cessation, and wright management all improve outcomes. When patients understand the physiology behind their condition, they are more likely to engage with their care plan and make positive changes.
In summary, safe self-management depends on knowledge, regular monitoring and healthy lifestyle choices. Small daily decisions can make a large difference over time. With the right education and support, people with type 2 diabetes can live healthy and active lives while reducing the risk of complications.
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