Student name: Rajveer Singh
Student number: 2435106
Module title: Introduction to Physiology 
Module code: BMHP5023
Assignment title: Component 1 – 
Written report/case study
Lecturers name: Rizwan Nadim
















Content page 


Introduction / definition of diabetes ............... p1
Risk factors ............... p2
How to maintain blood sugar levels ............... p3
How oxygen and glucose are used to produce energy through cell metabolism ............... p4
Recording and tracking blood sugar levels in individuals with type two diabetes ............... p5 

Lifestyle choices that can help improve your condition ....... p6
Conclusion .............. p7
Reference page ................ p8







Case study report on Diabetes

Introduction 
This report is to inform patients on lifestyle factors influencing blood sugar control and how to effectively manage their condition when it comes to diabetes. When patients receive information that is easy to follow and relevant to their daily lives, they are more likely to feel confident in managing their health and lifestyle choices. This report provides patient focused guidance on the importance of monitoring blood sugar levels and how their lifestyle choices can help towards managing diabetes. The reports' aim is to empower patients to make informed decisions and work more effectively with their care plans to support long-term wellbeing. 
Care skills Academy, (2026)

What is diabetes? 
Diabetes mellitus is a long-term metabolic disorder characterised by elevated levels of glucose in the bloodstream. It arises when the human body cannot produce enough insulin or use it effectively. Insulin is the hormone responsible for enabling glucose to enter cells, where it is used as fuel for essential bodily functions. When this system fails, glucose accumulates in the blood, which increases the chances of complications. Type 2 diabetes, the most generic form, accounts for around 90% of all diabetes cases in the UK and is strongly associated with lifestyle choices, genetics, and environmental factors. 
NHS, (2025)

Understanding diabetes requires an appreciation of the underlying mechanisms that regulate blood sugar, the role of insulin, and the way cells convert glucose and oxygen into usable energy. For individuals living with Type 2 diabetes, monitoring blood sugar levels, and making informed lifestyle changes are essential components of safe and effective self-management. This report explores these themes in depth, providing a detailed overview of the condition, the body’s regulatory systems, and the evidence supporting lifestyle-based interventions.
NHS, (2025)


Risk factors
There are several factors that can increase your chances of developing Type 2 diabetes. One key factor is family history. If a parent or sibling has diabetes, your risk is higher because certain genes can make it harder for your body to control blood sugar. This does not mean you will develop diabetes, but you should pay extra attention to your overall health. Your ethnic background can also play a role, with people from South Asian, African Caribbean, and Black African communities having a higher risk. National Institute of Diabetes and Digestive and Kidney Diseases, (2022)
Your weight and activity levels also have a strong influence. Carrying extra weight, especially around your stomach, makes it harder for your body to use insulin properly. Not being active enough adds to this risk because your muscles use less sugar for energy when you sit for extended periods. A diet high in sugary foods, white bread, pastries, and processed snacks can also raise your blood sugar and increase your risk over time. Herndon, j. (2021)
Common signs of type 2 diabetes also include: feeling very thirsty, sweating, needing to urinate more often, feeling unusually tired, dizzy, and blurred vision. Some people also experience slow healing cuts, frequent infections, or tingling in their hands or feet, which can be early signs of nerve irritation. Lewine, H. (2024)
Age is another factor. Once you are over 40, your body naturally becomes less sensitive to insulin, which can make it harder to manage blood sugar. Certain health conditions can also increase your risk, including high blood pressure, high cholesterol, and gestational diabetes during pregnancy. These conditions put extra strain on your body and make it more difficult to keep blood sugar levels stable.
Lifestyle habits can also affect your risks. Smoking increases inflammation in the body and makes insulin less effective. Poor sleep, including conditions like sleep apnea, can raise blood sugar levels over time. Long‑term stress can also affect your hormones, which may lead to higher blood sugar.




How blood sugar levels are maintained at a safe and effective level for the body’s needs
Your body needs the right amount of sugar, or glucose, in your blood to provide energy. If the level becomes too high or too low, you can start to feel unwell. To prevent this, your body uses a finely tuned system involving several hormones that work together to keep blood sugar within a healthy range.
After you eat, the level of glucose in your blood increases. This rise signals the pancreas to release insulin, a hormone that helps control blood sugar. Insulin allows glucose to enter your body’s cells, so they can use it to produce energy. It also directs the liver to convert extra glucose into glycogen, a storage form of sugar. These actions work together to prevent blood glucose from becoming excessively high after a meal.
Between meals or during physical activity, your blood sugar naturally begins to fall. In response, the pancreas releases glucagon. Glucagon signals the liver to release the glucose it has stored, helping to keep your blood sugar from dropping too low. Other hormones, such as adrenaline and cortisol, also support this balance during times of stress or illness.
In diabetes, this system does not function properly. The body may not produce insulin at all, or it may not use insulin effectively. As a result, blood sugar stays too high for too long. Keeping blood sugar balanced is essential for steady energy, feeling well day-to-day, and protecting your long-term health.
[image: ]
Chawdhury, A. (2024)


How oxygen and glucose are used to produce energy through cell metabolism
Your body needs energy all the time to keep you alive and well. This energy keeps your heart beating, your lungs breathing, your brain working, and your muscles moving. The main way your body makes this energy is by using glucose, which comes from the food you eat, and oxygen, which comes from the air you breathe.
When you eat foods like bread, pasta, fruit, rice, or potatoes, your body breaks them down into glucose. This glucose enters your bloodstream and travels around your body so it can be used as fuel. Your blood carries glucose to all your organs and tissues, but glucose cannot enter your cells on its own. To help with this, your pancreas makes a hormone called insulin. You can think of insulin as a key. Your cells are like locked doors, and glucose is waiting outside. Insulin unlocks the door so glucose can move into the cell where it is needed. Once glucose is inside your cells, it meets oxygen from your lungs. These two ingredients come together inside tiny “power stations” in your cells called mitochondria, where they are turned into the energy your body needs to function.
Aerobic respiration is the process cells use to release energy from glucose when oxygen is available. During this process, glucose and oxygen are converted into carbon dioxide, water, and a large amount of ATP — the molecule that powers most cellular activities. The overall reaction can be summarised as: Glucose + Oxygen → Carbon Dioxide + Water + 30–32 ATP.
This process happens in three main stages. First is glycolysis, which takes place in the cytoplasm and breaks glucose into pyruvate while producing a small amount of ATP and NADH. Next is the Krebs cycle inside the mitochondria, where pyruvate is further broken down to release carbon dioxide and generate more energy‑carrying molecules such as NADH and FADH₂. Finally, the electron transport chain in the inner mitochondrial membrane uses these molecules to produce most of the ATP, with water formed as a by‑product.
Aerobic respiration is the most efficient way for cells to extract energy from glucose because oxygen allows the electron transport chain to function fully. This high ATP yield is essential for supporting the wide range of activities that cells carry out, from muscle contraction to maintaining body temperature. Without oxygen, cells would rely on less efficient processes that produce far less energy. Monash University, (2025)

Recording and tracking blood sugar levels in individuals with type two diabetes

Recording your blood sugar levels is an important part of managing Type 2 diabetes because it helps you understand what is happening inside your body. Instead of relying on a single reading, keeping a record shows patterns over time, such as when your levels tend to rise or fall. This helps you learn how food, activity, stress, and illness affect your blood sugar. Over time, this makes it easier to spot what helps keep your levels steady and what causes them to go too high. National Institute of Clinical Excellence, (2024)

Tracking your readings also helps you stay safe. By writing down the date, time, reading and whether it was before or after food, you and your healthcare team can see if your blood sugar is regularly too high or too low. This means problems can be picked up early before they lead to complications. Bringing your logbook or app to your appointments helps your nurse or GP make the best decisions about your treatment and support. Diabetes UK, (2017)

Making small lifestyle changes can also make a substantial difference to your diabetes. Eating regular meals, choosing wholegrains, vegetables and lean proteins, and cutting back on sugary or processed foods can help keep your blood sugar more stable. Being active—such as walking, swimming, or cycling—helps your body to use insulin better and can lower your blood sugar. Even short walks after meals can help. You can explore more with healthy eating for diabetes or exercise for Type 2 diabetes.

If you smoke, stopping is one of the best things you can do for your health. Smoking increases the risk of heart disease, stroke, and circulation problems, which people with diabetes are already more likely to develop. Getting support to quit can reduce these risks. By combining regular blood sugar tracking with healthy lifestyle changes, you can take control of your diabetes and feel more confident in managing your condition. Centers for Disease Control and Prevention, (2023)




Lifestyle choices that can help improve your condition

Regular checks show when your sugar is often high or low so we can safely adjust medicines, meal timing or activity. Bringing your readings to appointments makes reviews quicker and helps set realistic targets to reduce the risk of heart, kidney, eye and nerve problems. Recording also teaches you what foods, exercise and medicines do to your levels so you can make safer choices day to day.

Write down the date and time, the reading (mmol/L), whether it was before or after a meal, any medicines you took, and any symptoms or recent activity. Use a small notebook or a phone app and bring it to clinic reviews, usually every three to six months unless you are on insulin or have other reasons to check more often. Don’t change long‑term medicines because of one reading; look for repeated patterns and discuss them with your nurse or GP. If you have repeated low readings, treat the low immediately and contact the surgery for advice.
Small lifestyle changes can make a big difference. Losing 5–10% of your body weight if you need to can improve blood sugar and, for some people with type 2 diabetes, may even put diabetes into remission. Eating regular meals with more wholegrains, vegetables, beans and less sugary or highly processed food, plus watching portion sizes, helps control glucose. Aim for about 150 minutes of moderate activity a week (for example brisk walking) and try strength exercises twice weekly, and if you smoke, quitting greatly lowers your risk of complications.

[image: ] Steele, C.(2024)




Conclusion 

This case study shows that when patients understand what affects their blood sugar, they can take small steps that make a big difference to their health. By checking and recording blood sugar levels regularly, people can start to see patterns—like which foods cause their levels to rise or how exercise helps bring them down. This information helps patients feel more in control and allows their healthcare team to give the best advice and support.
Making healthy lifestyle changes is also a key part of managing diabetes. Eating balanced meals, choosing wholegrains and vegetables, and cutting back on sugary or processed foods can help keep blood sugar steady. Being more active, even with simple activities like walking, helps the body use insulin better. Stopping smoking is another important step, as it reduces the risk of heart problems and other complications linked to diabetes.
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