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Case Study Report: Type 2 Diabetes

Introduction: 187 words
The purpose of this report is to use gathered and supported information to help patients understand their Type 2 Diabetes diagnoses and why its important for patients to record and track their blood sugar levels over time, also addressing lifestyle factors, like smoking, diet, and exercise. This could enable them to manage their condition safely and effectively.
The National Institute of Diabetes and Digestive and Kidney Diseases, 2017 (NIDDK). Indicates there are different types of Diabetes. But Type 2 Diabetes is the most common. This is when the blood glucose (also known as blood sugars) are too high or the pancreas doesn’t make enough inulin which is the hormone that created by the pancreas through breaking down food into energy for the cells to use, it also when the body doesn’t use the insulin well in turn having to much glucose in the blood. 
Some of the key risk factors of Type 2 Diabetes are:
· Obesity and Inactivity
· Family history
· Ethnicity
· History of gestational diabetes
· Diet
· Drug treatments
· Polycystic ovary syndrome (POS)
· Low birth weight
(NICE,2026)
Anatomy & Physiology: 422 words 
Cell metabolism 
Cell metabolism is ‘The chemical reactions that occurs inside the cell’ (Tucker, 2015) Sánchez López de Nava and Raja (2022), it describes cellular metabolism is the gathering of all chemical reactions inside a cell that produce energy, build molecules, and keep the cell alive. It begins when a cell takes nutrients from food like fats, carbohydrates, and proteins which then breaks them down into usable pieces like glucose, fatty acids, and amino acids. These pieces are then turned into a vital fuel called acetyl-CoA, which enters the Krebs cycle inside the mitochondria, this is when oxygen becomes critical. Oxygen acts as a final backstop for hight-energy electrons at the end of the electron transport chain, without oxygen to accept theses electrons the process stops, and the cell cannot make ATP correctly. When oxygen is there, it allows the cell to create a vast amount of ATP which is the cells primary energy carrier to power activities like protein synthesis and cell division. To maintain the balances of this system the hormones like insulin and glucagon regulating the flow of fuel, making sure the cell has exactly the right energy it needs to survive.
Blood sugar regulation
British Association for Nutrition and Lifestyle Medicine, (2023), states in a poster that the normal blood sugar range for a person is the blood glucose level is 4 to 5.9 before a meal or a bit lower and 90 minutes after a meal it 7.8. This well help the understanding of what are the levels that is normally past around the body.
Liu at el., (2025), expresses that blood sugar regulation is when blood glucose levels are managed through a regulatory feedback system which involves the pancreas and the liver. When the blood glucose levels rise for example after eating, the cells in the pancreas recognize change and release more Insulin while decreasing glucagon production. Insulin signals the liver to remove residual glucose from the bloodstream and stores it as glycogen in turn causing blood sugar levels to fall back to the normal sitting point. When blood glucose falls like after doing exercise or fasting the pancreas releases less insulin and more glucagon. The glucagon stimulates the liver to breakdown stored glycogen and release glucose into the bloodstream, in turn rising blood glucose levels back to there original sitting point. This creates a maintains a stable supply of glucose for the body’s cells and ensures normal body function.                                                                                                                                  Here is a figure 1: Diagram of glucose regulation to show how it works: 
[image: A diagram of a blood glucose level

AI-generated content may be incorrect.]                                                                                                                                      (BBC Bitesize, 2020)
Pathophysiology & impact: 441 words
Blood sugar regulation frailer 
When blood sugar regulation fails the body loses its capacity to keep up the balanced of glucose homeostasis. This failure is primarily driven by 2 infercomected defects:                             - Insulin Resistance: this is when cells don’t take in insulin effectively.                                                     - Beta-cell Dysfunction: this is when the pancreas fails to release enough insulin to compensate.
So the long-term and immediate consequences of this failure can include:                                             Cellular Energy Starvation                                                                                                                                           This is because insulin cannot transport glucose into cells effectively which then the body’s tissues are starved of their main fuel soures even though there is hight levels of sugar in the blood.                                                                                                                                           Metabolic shift                                                                                                                                                         For the body to survive it switches to break down fats and proteins for energy. This process makes toxic by-products called ketones, which could lead to diabetic ketoacidosis (DKA). This is a life-threatening condition when the blood turns too acidic.                                                                                                                                                                      Osmotic Damage and Dehydration                                                                                                                            When to much glucose is in the bloodstream acts likes a coition, which pulls water out of the tissues and puts it in the urinary track, causing serious dehydration. It also causes frequent urination and extreme thirst.                                                                                                             Vascular Toxicity                                                                                                                                                      Constant high blood glucose called (hyperglycaemia) becomes a toxin to the blood vessels causing the walls of small vessels to thicken and leak. It also increases plague build-up in lager vessels. This can lead to:                                                                                                            - Microvascular damage.                                                                                                                                        - Macrovascular damage.                                                                                                                                       Immune Suppression                                                                                                                                                    High blood sugar levels has an impact on white blood cells functions. This makes the body much more susceptible to infections and wounds heal slower.
So, the failure of blood sugar regulation turns glucose from a main fuel into a systemic toxin which damages the delivery systems and then starves cells. (Amiel, 2021)                                                                                                                                                                                                                                                                                                                                                                                                                                     
Lifestyle factors affects glucose control 
Some of the lifestyle factors that can affect glucose control such as, diet, smoking and exercise. In an article by Reddy, (2017), discusses how lifestyle factors impact glucose control. To upkeep healthy glucose levels relies heavily on a mixture of diet, exercise, and avoid harmful habits like smoking.                                                             
A diet that’s rich in whole grains, fibre, vegetables, and lean proteins and limiting refined sugars and saturated fats. This helps with keeping blood sugars stable by slowing carbohydrates absorption also improving insulin sensitivity.                                  Regular exercise like walking or cycling and weightlifting is equally crucial as it allows muscles to use glucose for energy without needing as much insulin, in turn lowering blood sugar during and after exercise.                                                                           Smoking doesn’t just damage the lungs, but also damages the blood vessels and increases insulin resistance. This makes it hard for the body to regulate glucose, add in excessive alcohol in take causes unstable blood sugar spikes or drops. 
Together these lifestyle choices a synergistic effect, a balanced diet and regular exercise lower the body’s demand for insulin. Meanwhile avoiding smoking and too much alcohol reduces the metabolic stress that results in poor glucose control and long-term complications.
Monitoring & Data Use: 256 words 
The importance of tracking blood sugar
Its important to track blood sugar for those who have diabetes as this ca impact how they view their blood sugar levels so they can see if their too high or low. The CDC, (2024) explains that the importance of monitoring blood sugar as it helps to see their numbers also to find patterns, checking regularly will make it easier to achieve target ranges of their blood sugar. This helps healthcare teams to make decisions on their diabetes care plans. 
How routine helps manage the condition
Routine data helps manage diabetes by pattern recognition, personalized care, improved adherence, early intervention, and enhanced provider-patient collaboration. In an article by Reddy and Oliver, (2024) states that routine data from blood glucose monitoring and ongoing monitoring. This helps manage diabetes by acting as a daily map that shows how food, exercise and medicine affects blood sugar making it easier to see patterns. This constant feedback helps people with diabetes adjust meals or insulin doses to stay safe and have less or stop dangerous highs and lows levels before it happens.



Evidence-Based Lifestyle Recommendations: 473 words
Lifestyle changes 
On the NICE, (2012) website recommence these lifestyle changes for people who are pre-diabetes stage or have diabetes:                                                                                                            - Physical Activity                                                                                                                                                      - Weight Management                                                                                                                                              - Dietary Changes                                                                                                                                                    - Behaviour-Changes Techniques                                                                                                                                                           - Programme Structure                                                                                                                                             These recommendations focus on achievable targets like aiming for loosing 5-10% of body weight within a year by slowly reducing calorie intake. For moderate activity at least 150 minutes weekly, but for dietary changes should put high-fibre foods first and lean proteins, also replacing saturated fats with unsaturated oils and dodging processed snacks. These changes are supported by behavioural strategies like setting small specific goals, self-monitoring progress, involving family for support. Making sure shifts sustainable long-term. 
How these changes improve physiological outcomes
These lifestyles trigger specific biological repairs that directly target insulin resistance and pancreatic stress. Loosing 5-10% of body weight specifically reduce visceral fat that shops the release of inflammatory chemicals and free fatty acids that usually block insulin signals in cells. This clears the way for insulin to work effectively again. At the same time regular exercise forces muscles to produce more GLUT4 transports, this is like an extra door that pulls glucose out of the blood without needing as much insulin, also improving how cells burn fuel. With the dietary side, high-fibre foods slow sugar absorption to stop spikes, and lower saturated fat lowers liver fat, which stops the liver from dumping extra sugar into the bloodstream when not eating. Altogether these shifts lower HbA1c, lowers inflammation, and give insulin-production bate-cells time to recover function and potentially reverse pre-diabetes.     
Conclusion: 250 words
This report has highlighted that Type 2 Diabetes is a complex condition driven by insulin resistance and beta-cell dysfunction, where the body fails to regulate blood glucose effectively. The key findings demonstrate that without intervention, chronic hyperglycaemia acts as a systemic toxin, leading to cellular starvation, vascular damage, and immune suppression. However, the evidence confirms that this progression is not inevitable. By adopting realistic, evidence-based lifestyle changes—specifically losing 5–10% of body weight, engaging in 150 minutes of moderate activity weekly, and prioritising a high-fibre, low-saturated-fat diet—patients can trigger profound physiological repairs. These changes reduce visceral fat, lower inflammation, and restore insulin sensitivity, effectively turning glucose from a toxin back into a usable fuel source.
Understanding these mechanisms is vital for patients, as it shifts the focus from merely managing numbers to actively repairing the body's metabolic health. Regular monitoring of blood sugar levels remains a cornerstone of this process, providing the essential data needed to identify patterns, adjust care plans, and prevent dangerous highs and lows. Ultimately, the role of health professionals is paramount in this journey. Through clear education, empathetic support, and the guidance of structured programmes like those recommended by NICE, healthcare providers empower patients to take control of their condition. By bridging the gap between clinical knowledge and daily practice, health professionals enable individuals to make sustainable lifestyle shifts that not only manage their diagnosis but can potentially reverse pre-diabetes and prevent long-term complications.
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