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1.0 [bookmark: _Toc226555405]INTRODUCTION
As a practice nurse in a local GP surgery, the care of patients with diabetes mellitus needs a clear and straightforward approach. Diabetes is a chronic disease that influences the body to regulate blood sugar. Unless it is properly controlled, it may cause severe health issues, including heart disease, kidney damage, and nerve issues (Diabetes UK, 2025). In the UK, the number of individuals with a diabetes diagnosis is approximately 4.6 million, and there are approximately 1.3 million individuals with undiagnosed type 2 diabetes. The number of people registered in 2023/24 was 185,034 higher than in 2022/23, indicating that prevalence continues to grow (Diabetes UK, 2024).
Diabetes is of two major types. Type 1 diabetes happens when the body does not produce insulin. Individuals of this kind require life-long insulin therapy. Type 2 diabetes is common and happens when the body does not use insulin properly or does not produce enough. This type is strongly linked to lifestyle factors such as diet, weight, and physical activity (NICE, 2022). Complete evaluation plays a significant role in diabetes management. This includes checking HbA1c, blood glucose levels, blood pressure, lipid profile, and body mass index (BMI). HbA1c is highly helpful as it indicates the average level of blood sugar during the last two to three months (NICE, 2022). Medication use should also be reviewed and whether patients are taking their treatment appropriately.
Lifestyle factors should also be evaluated. Blood sugar can be influenced by diet, physical activity, smoking, alcohol consumption, and sleep. Even minor modifications in these domains can enhance health outcomes (Colberg et al., 2016). Psychosocial factors such as stress, culture, and financial situation can affect how patients manage diabetes (Powers et al., 2020). The patient-centred care must be supportive, as recommended by the Nursing and Midwifery Council (NMC, 2018).
This report focusses on discussing describe Type 2 diabetes, the mechanism of controlling blood sugar, the production of energy in the body, and how patients can control their condition by monitoring and lifestyle modifications.
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[bookmark: _Toc224915256][bookmark: _Toc226555084]Figure 1: Visual representation of a Glucose Level  Adapted from Dreamstime.
[bookmark: _Toc226555406]2.0	UNDERSTANDING DIABETES
Diabetes mellitus is a chronic disorder that influences the body to regulate the level of glucose in the blood. It arises when the body fails to produce sufficient insulin or fails to utilise insulin effectively. Insulin is a hormone that aids the uptake of glucose into cells to be utilised as energy. The failure of this process results in glucose accumulation in the blood, causing high blood sugar levels (hyperglycaemia) (WHO, 2024). In the long run, it may lead to severe health issues, including heart disease, kidney damage, and nerve damage (WHO, 2023; Diabetes UK, 2025). 
[bookmark: _Toc226555407]2.1 Type 1 and Type 2 Diabetes
Type 1 diabetes (T1D) is an autoimmune condition where the body’s immune system attacks the insulin-producing cells in the pancreas. This leads to the body producing minimal or no insulin. Insulin is necessary as it enables glucose to be absorbed into cells and used as energy. In its absence, blood glucose levels increase rapidly. Individuals with T1D require insulin therapy on a daily basis, either by injection or insulin pump, to survive (Atkinson et al., 2013). This form commonly occurs during childhood or early adulthood, but may happen at any age.
Type 2 diabetes (T2D) is more common and develops gradually. In this condition, the body becomes resistant to insulin or does not produce enough to maintain normal glucose levels. As a result, glucose builds up in the blood instead of being used by the cells. Excess body weight and low physical activity are some of the lifestyle factors that are closely associated with T2D. It is treated by many patients with the help of diet, exercise, and oral medication, but some of them might need insulin later (DeFronso et al., 2015; WHO, 2023).
[bookmark: _Toc226555408]2.2 Risk Factors
Diabetes type 2 is caused by a complex of various risk factors. These are categorised into non-modifiable and modifiable factors. Non-modifiable factors cannot be changed. These are age, family history and ethnicity. The risk of Type 2 diabetes increases with age, especially after 40 years. Individuals whose close family member has diabetes have higher chances of developing the condition. 
Risk factors that are modifiable can be changed. They are obesity, poor diet, lack of exercise, smoking, and hypertension. Excess body weight, especially around the abdomen, increases insulin resistance. High sugar, fat, and processed foods diets may increase blood glucose levels. Exercise deficiency decreases the efficiency of the body to utilise insulin (GOV.UK, 2018). Simple lifestyle changes can help in preventing Type 2 diabetes. Exercise and healthy eating are also helpful in achieving improved health (Lean et al., 2018).Top of FormBottom of Form
[bookmark: _Toc226555409]3.0	BLOOD SUGAR REGULATION
The body regulates blood glucose by a definite feedback mechanism that includes the pancreas, liver, and major hormones. This system maintains the normal level of glucose, which is typically 4-7 mmol/L prior to meals and less than 8.5 mmol/L following meals in the majority of diabetic adults (NHS, 2026). Normal body functioning and damage to organs over time are facilitated by stable levels of glucose.
The level of blood glucose increases after eating because carbohydrates are decomposed into glucose and enter the blood. The pancreas in turn responds by releasing insulin. Insulin is a key that enables glucose to get into body cells, particularly muscle and fat cells, where it is utilised as energy. Meanwhile, the surplus glucose is stored in the liver as glycogen to be used later (Hall and Hall, 2020; NHS, 2022). This is done to lower high blood glucose and avoid hyperglycaemia.
Blood glucose levels start to drop between meals or during fasting. The pancreas then secretes glucagon, which is a hormone that has the reverse effect of insulin. Glucagon signals the liver to break down stored glycogen into glucose and release it into the bloodstream. This is done to make sure that the body, particularly the brain, does not run out of energy even when food is not present.
Cortisol and adrenaline are hormones released by the body during stress. These hormones increase blood glucose levels by stimulating glucose release from the liver. This reaction makes the body ready to act, but may cause short-term spikes in blood glucose, particularly in individuals with diabetes (Sharma et al, 2022).
This regulation system fails in Type 2 diabetes. The body develops resistance to insulin and therefore the glucose is unable to get into the cells. This causes glucose to stay in the blood, causing chronic high glucose levels called hyperglycaemia. In the long run, it may lead to severe complications like heart disease, kidney damage, and nerve issues (Diabetes UK, 2025).
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[bookmark: _Toc224915257][bookmark: _Toc226555085]Figure 2: Insulin–Glucagon Negative Feedback Mechanism
[bookmark: _Toc226555410]4.0 CELLULAR METABOLISM AND ENERGY PRODUCTION
The body cells require energy to operate. This energy is primarily provided by glucose and oxygen. Glucose is taken from food, while oxygen is taken in through breathing. Both are utilised to generate energy in the form of ATP in the cells. ATP is the primary source of energy that sustains all body processes like movement, thinking and tissue repair (Alberts et al, 2002).
[image: Process of respiration and its importance]
[bookmark: _Toc224915258][bookmark: _Toc226555086]Figure 3: Role of Oxygen and Glucose in Energy Production
There are three primary stages of energy production. The initial phase is referred to as glycolysis. This takes place in the cytoplasm of the cell. During this stage, glucose is broken down into a smaller substance called pyruvate. This stage produces a small amount of ATP. This step is significant even though the energy generated is minimal since it initiates the entire process.

[image: 10.2 Glycolysis – Concepts in Biology]
[bookmark: _Toc224915259][bookmark: _Toc226555087]Figure 4: Summary of Glycolysis (Source: Rao and Ryan, Department of Biology, Texas University)
The second stage is Krebs cycle. This occurs in the mitochondria which are referred to as the energy centres of the cell. Pyruvate is transported to the mitochondria and further decomposed. This stage generates more energy-rich molecules that are required in the subsequent step. It also emits carbon dioxide as a by-product.
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[bookmark: _Toc224915260][bookmark: _Toc226555088]Figure 5: Krebs Cycle (Source: Byjus.com)

The third stage is the electron transport chain. The majority of the ATP is produced here. During this step, electrons are moved with the help of oxygen and a lot of energy is emitted. This energy is used to produce ATP. This stage cannot occur without oxygen and the production of energy is decreased.
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[bookmark: _Toc224915261][bookmark: _Toc226555089]Figure 6: Electron Transport Chain
The importance of ATP is that it aids numerous essential processes. These involve muscle contraction, nerve signalling and synthesis of proteins required in growth and repair. In Type 2 diabetes, insulin fails to perform its functions. This causes glucose to not enter the cells easily. This implies that the cells lack sufficient fuel to generate energy. This may make patients feel weak and tired. In the long run, cells may also be damaged by high glucose levels in the blood and cause severe complications (Diabetes UK, 2025).
[bookmark: _Toc226555411]5.0 RECORDING AND TRACKING BLOOD GLUCOSE
It is highly important to record and monitor blood glucose in diabetes care. Effective monitoring can help avoid severe health issues and facilitate safe treatment (Malanda et al., 2012).
Blood glucose can be monitored in two ways. The former is self-monitoring with a glucometer. This is a small device that measures blood sugar levels at home. A drop of blood is collected on a finger and put on a test strip. The outcome indicates the present blood glucose level. This technique may be repeated multiple times a day, such as before meals, after meals, or before bedtime. It provides prompt outcomes and assists patients to make daily choices regarding food, activity, and medication.
The second one is the HbA1c test. This is carried out in a hospital or clinic. It demonstrates the mean blood glucose level in the last two to three months. It is normally checked every three to six months. The test assists medical workers to learn how to manage glucose over time and modify treatment when necessary (NHS, 2023).
There are numerous advantages of monitoring blood glucose. It helps to identify patterns. For instance, blood sugar can rise after consumption of some foods or due to stress. It can also decrease following exercise. The identification of these patterns assists patients to make improved lifestyle decisions (Polonsky et al., 2011).
Medication management is also supported by monitoring. In case of excessively high or low blood glucose levels, it is safe to modify the treatment. This minimises the chances of complications. The results can also be tracked to make lifestyle changes like better diet, more physical activity, and stress management.
Effective monitoring may help to minimise the risk of long-term complications like kidney disease, heart disease, and nerve damage (Mathew, Subair and Tadi, 2023). 
[bookmark: _Toc226555412]6.0	EVIDENCE-BASED RECOMMENDATIONS
[bookmark: _Toc226555413]6.1 Weight Management
It is important to have a healthy body weight. Too much body fat, particularly in the abdomen, complicates the functioning of insulin. Patients can lose weight safely and gradually through structured weight-loss programmes. 
[bookmark: _Toc226555414]6.2 Healthy Eating
Eating well is important in the management of diabetes. Whole grains, vegetables, fruits, and lean protein (fish or beans) should be included in a balanced diet. High sugar and fat foods should be minimised. One should avoid highly processed foods as they may increase blood glucose rapidly and cause weight gain (NHS, 2023). 
[bookmark: _Toc226555415]6.3 Physical Activity
Exercise aids the body to utilise insulin better. Adults with Type 2 diabetes are advised to engage in moderate exercise at least 150 minutes per week. This may involve brisk walking, cycling or light jogging. For example, 30 minutes of walking on five days each week is effective
[bookmark: _Toc226555416]6.4 Smoking Cessation
Smoking predisposes one to heart disease and complicates the management of diabetes. It also increases insulin resistance. Counselling, support groups, or nicotine replacement therapy should be used to help patients quit smoking (Pan et al., 2015).
[bookmark: _Toc226555417]6.5 Structured Education
Engaging in educational programmes enables patients to learn about their condition and cope with it. Programmes such as DESMOND provide clear and practical advice. Patients are taught how to check blood glucose, schedule meals, and healthy lifestyle choices (Davies et al., 2008).
[bookmark: _Toc226555418]7. CONCLUSION
Diabetes type 2 is a chronic disease that impacts most body systems. It influences the body in terms of blood sugar regulation and energy expenditure. Good management is important to prevent serious health problems such as heart disease, kidney damage, and nerve problems. Learning the mechanisms of blood glucose regulation in the body enables patients to make improved health choices. One should also know how the body uses glucose to generate energy. In case this process fails, it may cause fatigue and other health complications. Regular monitoring of blood glucose is very important. It assists patients and healthcare personnel to understand whether the treatment is effective. It is also useful in making safe changes in medication, diet and daily habits. The lifestyle changes are significant in the management of Type 2 diabetes. Both weight control, regular physical activity, and healthy eating can help to improve blood sugar levels. Patients are also educated to know more about their condition and how to cope with it through education programmes. As a Nurse it is our role in supporting patients by offering straightforward guidance, impart useful skills, and make patients feel confident about managing their condition. 
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