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High blood sugar levels caused by problems with insulin production or its effectiveness are key characteristics of diabetes, a long-term health condition. It is a common long-term illness in primary care, and it creates big issues for both patients and healthcare systems. According to the 2024 estimate, 589 million adults are living with diabetes, and in the UK, 5.8 million people have diabetes (Diabetes, 2026). The number of people with diabetes has gone up rapidly around the world. In 2022, 14% of people had diabetes globally, which causes serious problems like heart, kidneys, and nerves, and if compared these figures to the data collected in 1990, it was 7% (WHO, 2024).
There are different kinds of diabetes, but Type 2 diabetes is the most common one, which is caused by poor lifestyle choices, like smoking, being very overweight, eating unhealthy food, and not exercising enough (Diabetes UK, 2023). To effectively deal with diabetes, it's important to understand control of blood sugar levels, the use of sugar and oxygen to produce energy, and lifestyle choices that impact the body (WHO, 2024).
Being a practice nurse at a GP’s office, I help patients keep track of their blood sugar levels, understand their health, and make smart choices about their lives to avoid problems and improve their health over time. In this report, the evidence-based lifestyle interventions are discussed, including an understanding of the biological mechanisms involved in maintaining blood glucose levels, its recording, tracking, and encouraging a healthy lifestyle in diabetes patients. 
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Blood sugar levels need to be kept in a narrow range for proper functioning of the body, especially the brain, which mainly depends on sugar for energy. Normally, the level of sugar in the blood stays stable because of complicated hormones and body processes that work together, which involve the endocrine system (Galindo et al., 2023). Poor management of blood sugar levels causes immediate problems like tiredness and confusion, and also leads to serious health issues in many organs over time.
The pancreas makes glucagon and insulin, which are important for keeping blood sugar levels steady. When blood sugar levels go up after eating carbs, special cells in the pancreas make insulin. Insulin helps move GLUT-4 proteins to the cell surface, which allows glucose to enter skeletal muscle and fat tissue. Insulin stops the liver from making new sugar and breaking down stored sugar, and it stores extra sugar as glycogen in the muscles and liver (Wang et al., 2020).
The pancreatic alpha cells release the hormone glucagon when blood sugar levels drop, such as after prolonged periods of inactivity or exercise. Glucagon increases blood sugar levels and provides energy to important organs (McArdle et al., 2020). It mainly works on the liver to break down stored sugar and make new sugar. Therefore, for steady metabolism, the balance between glucagon and insulin is important.
Those who have Type 2 diabetes may have normal or elevated insulin levels, but their bodies may not react appropriately. This makes it harder for their cells to take in glucose (sugar) from the blood. When the beta cells malfunction and produce less insulin due to ongoing demand from the body's food processing, persistently elevated blood sugar occurs (DeFronzo et al., 2015). According to the American Diabetes Association, not controlling blood sugar properly critically raises the chances of heart disease, nerve damage, and kidney issues. This highlights the importance of changing lifestyle, getting early help, and monitoring blood sugar levels on a regular basis (ADA, 2024).
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Proper functioning of the body and activation of cells heavily rely on the production of energy. Cells make energy called adenosine triphosphate (ATP) through a process called cellular respiration, which involves a series of chemical reactions. The main factors that affect this process are having enough oxygen, which is needed for aerobic metabolism, and glucose, which provides energy (Diederichs, 2010).
Glucose is first broken down in the cell's cytoplasm by a process called glycolysis after it enters the cell through special proteins. One glucose molecule is changed into two pyruvate molecules during glycolysis, which also produces some NADH and a small amount of ATP. Pyruvate goes into the Krebs cycle after being brought into the mitochondria when there is enough oxygen (McCommis and Finck, 2015). The extra electron carriers made by this process, like NADH and FADH2, are important for the next step of making energy (McCommis and Finck, 2015).
The electron transport chain on the inner side of the mitochondria gets electrons from NADH and FADH2. Oxygen is the last part that takes in electrons in the process, allowing the electrons to travel through and create energy in a process called oxidative phosphorylation. This activity produces most of the ATP that cells need for important tasks like healing tissues, sending nerve signals, and working of muscles (McCommis and Finck, 2015).
Although blood sugar levels are high, people with Type 2 diabetes have trouble using insulin properly. This makes it hard for their cells to take in sugar and use it for energy. As a result, making ATP (energy) is affected, leading to problems like tiredness, less ability to be active, and slower recovery (McArdle et al., 2020). High blood sugar levels for a long time lead to too many reactive oxygen species. This increases oxidative stress, damages cells, and causes long-term problems like nerve damage and heart disease (DeFronzo et al., 2015).
Checking blood sugar levels is very important because it shows the consumption of sugar in the body, the amount of oxygen available, and the production of energy. According to the American Diabetes Association, stability of blood sugar levels reduces the risk of health issues related to metabolism and circulation, while also supporting consistent energy production in cells (ADA, 2024).
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An important part of managing Type 2 diabetes effectively is keeping track of blood sugar levels.  This helps patients and medical practitioners see patterns in blood sugar control over time. Self-monitoring blood glucose (SMBG) helps people see how their daily activities affect their blood sugar levels. This includes what they eat, how much they exercise, stress, being sick, and taking their medicine as prescribed (Diabetes UK, 2023). This knowledge helps people make better choices and encourages patients to take an active role in managing their health.
Glycated haemoglobin (HbA1c) levels, blood sugar readings after meals, and fasting blood sugar tests are all standard ways to collect information. HbA1c is an important medical test because it shows average blood sugar levels over the last 8 to 12 weeks, helping to track long-term blood sugar control (Galindo et al., 2023). Maintaining HbA1c levels in recommended ranges significantly reduces the risk of serious health issues, like heart disease, kidney problems, and nerve damage (NHS, 2026).
Regularly checking blood sugar levels is important for providing good healthcare. These data sets help medical practitioners observe patients’ overall patterns instead of just one test result. In this manner, they may monitor the effectiveness of progressive therapies, adjust prescriptions as necessary, and provide tailored guidance for leading a healthy lifestyle (Guyton and Hall, 2021). This information helps track health trends in the community and improve care quality in primary care facilities.
Regular check-ins help patients understand their health better, take responsibility, and stick to their medication and lifestyle choices (Matthews et al., 2024). Research shows that people who regularly check their blood sugar levels usually have better control of their blood sugar and feel more confident in managing their health (Galindo et al., 2021). Better health and more control for patients come from combining professional care, education, and regular blood sugar checks (ADA, 2024).
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It is usually recommended to start with lifestyle changes after being diagnosed with Type 2 diabetes because they are important for preventing and managing the condition. Activities like making a healthy diet plan, scheduling regular exercise, and quitting smoking have been successful in helping manage blood sugar levels, reduce insulin resistance, and lower the chances of long-term health problems (DeFronzo et al., 2015).
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The eating habit is one of the most powerful reasons for managing blood sugar levels, and quick rises after eating are connected to diets high in added sugars and processed carbs. This makes it harder for the body to make insulin. On the other hand, diets that are rich in fruits, vegetables, whole grains, lean meats, and healthy fats maintain blood sugar levels stable and slow down the quick absorption of sugar (Diabetes UK, 2023).  
To manage proper diet and blood sugar levels, the American Diabetes Association recommends personalised eating plans that consider cultural tastes, nutritional needs, and health goals (ADA, 2024). According to WHO (2024), losing about 5 to 10% improve insulin function in body of people who have Type 2 diabetes (WHO, 2024).
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No matter the use of insulin, regular exercise helps muscle cells take in more glucose and makes the body more sensitive to insulin. Aerobic exercise and strength training are those activities that improve blood sugar control, better condition of the heart, and help with weight management (McArdle et al., 2020). Current guidelines recommend at least 150 minutes of moderate exercise each week. Regular exercise is connected to improved mental health and a lower chance of depression, especially for people with long-term illnesses (Colberg et al., 2016).
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One major changeable risk factor that makes insulin resistance worse and increases the chances of heart disease and problems from diabetes is smoking. According to the NHS (2026), stopping smoking is good for overall health also support the metabolism of the body (NHS, 2026). Further NHS (2026) states that to help people quit smoking and reduce their health risks, healthcare professionals should provide support through therapy and medicine.
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[bookmark: _GoBack]In summary, Type 2 diabetes is a complex, long-lasting disease that requires a good understanding of how the body works and effective self-care skills. This study showed how insulin and glucagon work together to manage blood sugar levels. It also explained that oxygen and glucose are needed for aerobic respiration, which gives energy to cells.  Insulin resistance makes it harder for people with Type 2 diabetes to use energy in their cells, that lead to health issues over time.
Learning Outcome 2 highlighted the importance of monitoring and recording blood sugar levels. This is important for managing diabetes safely. It helps medical practitioners use regular information to see how successfully medications are working and to tailor care for each patient. Also, changing the diet plan, exercising regularly, and stopping smoking are important ways to improve blood sugar control and overall health. By helping patients take part in their own care through education and steady support, nurses make patients healthier and improve their quality of life.
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