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[bookmark: _Toc212668846][bookmark: _Toc212671657][bookmark: _Toc212671686][bookmark: _Toc213615076]a) Introduction
[bookmark: _GoBack]Hyperglycemia, or high blood sugar, is a key feature of diabetes, a long-term health condition caused by problems with insulin use or production. There are two main types of diabetes: Type 1 and Type 2. Type 2 diabetes, which is also called Type 2 Diabetes Mellitus (T2DM), is the most common, making up more than 90% of all cases around the world. There is a significant rise in diabetes witnessed in recent years because globally, there were 200 million people in 1990, which rose to 830 million people in 2022 (World Health Organisation [WHO], 2024). 
More than 4.6 million people in the UK have been told they have diabetes, and 1.3 million people could be living with Type 2 diabetes (Diabetes UK, 2025). This condition can lead to serious health problems in the long run, such as nerve damage, eye damage, kidney failure, and heart disease.
Insulin resistance, which refers to the inability of the body's cells to respond to insulin, along with a reduction in insulin production by pancreatic β-cells, are the primary contributors to type 2 diabetes (Natale and Fornai, 2024). Key risk factors include obesity, a lack of physical activity, unhealthy diets, smoking, ageing, a family history of the disease, and ethnic background (NICE, 2021). 
It is essential to comprehend the physiology behind glucose regulation, the impact of lifestyle factors, and the importance of continuous monitoring for the safe and effective management of this preventable and manageable condition. This report discusses the molecular processes involved in energy production, how blood sugar is regulated within the human body, and evidence-based lifestyle interventions for managing diabetes.
[bookmark: _Toc212668847][bookmark: _Toc212671658][bookmark: _Toc212671687][bookmark: _Toc213615077]b) Control of Blood Sugar Levels 
To maintain homeostasis and proper bodily functions, blood glucose concentrations need to stay within a safe physiological range of approximately 4–7 mmol/L. The regulation of these levels is primarily managed by the endocrine system, especially the pancreas, liver, and hormonal feedback mechanisms (Alonge et al., 2021).
The pancreas is important because it has small areas called islets of Langerhans. These areas have two types of cells: β-cells that release glucagon and α-cells that produce insulin. After eating, blood sugar levels go high because carbohydrates turn into glucose. In response, insulin is sent into the blood to help cells in the liver, muscles, and fat take in glucose (sugar) (Natale and Fornai, 2024). These cells either keep glucose as glycogen or use it right away to make energy. When blood sugar levels go down, glucagon helps the liver make glucose again by breaking down glycogen. This process ensures that there’s always enough glucose available for energy needs.
To keep balance, this negative feedback loop is important. However, this process is affected in type 2 diabetes because the body doesn't respond appropriately to insulin. Chronic high blood sugar occurs because the body's cells don't react properly to the insulin that the pancreas keeps making. Pancreatic beta cells can eventually stop working, which can lead to worse blood sugar control (NICE, 2021). Long periods of high blood sugar make it more likely to have problems like kidney and eye issues because they can harm blood vessels, nerves, and organs (Alonge et al., 2021).
Other hormones that raise blood sugar in stress and fasting situations include cortisol, growth hormone, and adrenaline. These hormones also help keep the body's balance. Healthcare workers can teach patients how food, exercise, and medicine work together to control blood sugar levels and avoid issues by understanding how these things are connected.
[bookmark: _Toc212668848][bookmark: _Toc212671659][bookmark: _Toc212671688][bookmark: _Toc213615078]c) Glucose and Oxygen in the Production of Energy
In the process called cellular respiration, sugar (glucose) and oxygen come together to create energy for the body. Adenosine triphosphate (ATP) is the main energy source for the body. It is made in the mitochondria by breaking down glucose molecules. ATP provides the energy needed for body functions like muscle movement, sending messages through nerves, and moving substances across cell membranes (Turney, 2007).
The three main parts of cellular respiration are glycolysis, the Krebs cycle (or citric acid cycle), and the electron transport chain. A small amount of ATP and a substance called nicotinamide adenine dinucleotide (NADH) are made when glucose (C₆H₁₂O₆) is broken down in a process called glycolysis. This process turns one glucose molecule into two pyruvate molecules. Pyruvate goes into the mitochondria when there is oxygen. In the Krebs cycle, it is fully broken down, producing carbon dioxide, hydrogen ions, and energy-rich electrons. When these electrons travel through the electron transport chain, a lot of ATP and water are made as byproducts (Natale and Fornai, 2024).
Aerobic respiration's chemical formula is:
Glucose + Oxygen → Carbon dioxide + Water + Energy (ATP)
C₆H₁₂O₆ + 6O₂ → 6CO₂ + 6H₂O + Energy
In people with type 2 diabetes, cells take in less glucose, which means there’s less material available to make ATP (energy). Due to this, the way the body makes energy doesn't work well. This may cause the body to rely more on fat for energy, and in severe cases, it can lead to the build-up of substances called ketone bodies (Alonge et al., 2021). This explains common signs that people with diabetes often have, like feeling very tired and wounds healing slowly.
Understanding how cells use energy helps medical practitioners explain to patients why it's important to keep blood sugar levels stable and to get enough oxygen by exercising. This is necessary for overall energy and organ health.
[bookmark: _Toc212668849][bookmark: _Toc212671660][bookmark: _Toc212671689][bookmark: _Toc213615079]d) Monitoring and Documenting Blood Sugar Levels  
A key part of taking care of diabetes is monitoring blood sugar levels. Collecting data regularly helps people and doctors notice trends, change treatment plans, and prevent problems. According to the NICE (2021) guidelines, to check how well blood sugar is managed over a long time, patients with type 2 diabetes should regularly write down their fasting and after-meal glucose levels. They should also have an HBA1C test every three to six months.
Patients can check their daily blood sugar changes using finger-prick tests or devices that continuously monitor glucose levels. These devices provide instant feedback, helping people make better decisions about taking their medicine, eating healthy, and exercising (Diabetes UK, 2025). NHS electronic health records (EHRs) allow doctors to share information online. This helps them work together better and make personalised treatment plans for patients.
Checking blood sugar levels helps identify when they are too high (hyperglycaemia) or too low (hypoglycaemia). It also helps to see how things like what is eaten and how much exercise is done influence the results. For example, regular checking can show how eating a meal with an enormous amount of carbs increases blood sugar, which can help patients want to eat differently. The second learning result (LO2) is backed by using regular data, which shows that keeping organised records helps improve patient safety and health results.
Looking at data helps to understand how to change behaviour. Patients are more likely to stick to their treatment plans when they can notice their progress (Russell et al., 2016). From a nursing perspective, helping patients understand their test results encourages them to take charge of their own health, manage their care better, and reduces the need for hospital visits.
In simple terms, checking blood sugar regularly and correctly helps patients manage their condition safely. It also allows doctors to create treatment plans based on concrete evidence.
[bookmark: _Toc212668850][bookmark: _Toc212671661][bookmark: _Toc212671690][bookmark: _Toc213615080]e) Recommendations for Lifestyle Based on Evidence 
Change in lifestyle is very important for someone in managing Type 2 Diabetes. Studies show that changes in dietary patterns, following an exercise routine, and quitting smoking are elements that can help control blood sugar, reduce heart problems, and improve overall health (NICE, 2021). The recommended activities are discussed in detail below:
1. Diet: 
Keeping blood sugar levels steady is helped by eating a balanced diet that is high in fibre and low in sugar and unhealthy fats. The Eatwell Guide (Gov.UK, 2024) suggests eating whole grains, fruits, vegetables, lean meats, and healthy fats. High blood sugar levels can be prevented by eating fewer carbs, especially processed ones. It's a good idea to eat fewer processed meals and choose water or drinks without sugar instead of sugary ones. Studies show that a Mediterranean diet, which includes a good quantity of fish, lentils, and olive oil, can help lower HBA1C levels and reduce the risk of heart problems (Diabetes UK, 2025).
2. Physical Engagement:
To make the body use insulin better, regular exercise boosts blood flow and helps control weight. The NHS (2024) suggests that people should do at least 150 minutes of moderate exercise each week, like walking quickly, swimming, or riding a bike. Strength training two times a week helps muscles take in more sugar from the blood. Even short bursts of movement after eating can help lower blood sugar levels.
3. Quitting Smoking and Limiting Alcohol Use: 
Smoking makes diabetes problems worse by speeding up damage to blood vessels. By urging patients to join NHS Stop Smoking Programs can help in improvement of heart conditions. Just like drinking too much alcohol can increase blood sugar levels and raise the chances of becoming overweight or having nerve problems, it's important to drink in moderation (Russell et al., 2016).
4. Weight Control:
Being overweight is one of the main reasons that can lead to type 2 diabetes. According to a study called Lean et al. (2018). The intention for weight loss by eating fewer calories can help some people with diabetes get better. NICE suggests organised weight control programs that include help with behaviour and nutrition advice (2021).
5. Educating Patients: 
To encourage taking care of oneself, learning is important. Patients can understand diabetes better, learn how to read their blood sugar levels, and create healthier habits with the help of organised programs like DESMOND (Diabetes Education and Self-Management for Ongoing and Newly Diagnosed) (NHS, 2025).
Patients can live better, rely less on medication, and boost their metabolism by addressing these lifestyle problems in a complete way. To help patients manage their own health, nurses need to include evidence-based interventions in their care plans.
[bookmark: _Toc212668851][bookmark: _Toc212671662][bookmark: _Toc212671691][bookmark: _Toc213615081]f) Conclusion
Type 2 Diabetes Mellitus is a complex but manageable long-term illness. It requires a combination of methods, including keeping track of information, understanding how the body works, and making changes to one’s lifestyle. Insulin, glucagon, and how the cells use energy work together to keep blood sugar levels normal. High blood sugar and potential long-term problems happen when this balance is disturbed. Checking blood sugar levels often helps create personalised treatment and allows for quick responses.
An important role that practice nurses play in helping patients make smart choices about food, exercise, and quitting smoking. By using information about the body, evidence-based interventions, and helping patients take charge of their health, healthcare workers can help patients feel better, reduce health risks, and manage their blood sugar levels more effectively.
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