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[bookmark: _Toc225798712]1.Introduction 
There are three main types of diabetes. Type 1 diabetes is known to be an autoimmune condition, where the cells that produce insulin in pancreas are attacked by the immune system. This normally develops in baby or early adulthood and needs lifetime insulin therapy. Meanwhile, type 2 diabetes is very common and happens when body cells cannot respond properly or make enough insulin to regulate normal blood glucose level (Seeley and Trent, 2021). Zheng, Ley and Hu, (2018) suggest the risk factors increase the chance of developing Type 2 diabetes, this type is often associated with lifestyle factors such as obesity, inactive lifestyle, high consumption of sugar, poor diet and lack of physical activity (WHO, 2023The third type is gestational diabetes, that happens during pregnancy and likelihood to increase the possibility of developing Type 2 diabetes in future. According to the Diabetes UK (2023), people from South Asian, African and Caribbean backgrounds seemed to have higher risk of developing Type 2 diabetes. Social determinants, e.g., socioeconomic status, accessing healthcare services and health education can have an impact in managing the condition.
 Type 2 diabetes mellitus (T2DM) is a non-infectious and communicable disease which will be the focus on this report. Bhopal (2017) explain, this is a long-term health condition which is chronic and thus affects the way the body process blood glucose, which means insulin is not being used effectively in the body and leads to higher blood sugar level (Bhopal, 2017). Over fiv millions of people in the UK have diabetes, over 89% are type 2 and around 800 million adults in the world suffer from this condition. As a practice nurse working in a GP practice, it is highly important to know what causes diabetes, the biological actions and ways of managing the condition effectively in patients. However, according to the NHS (2023), there are over four million in United Kingdom living with Type 2 diabetes. Over 537 million adults globally have diabetes, which is still rising by World Health Organization (WHO). This significant prevalence indicates the importance of awareness about changes in lifestyle can give vital long term health outcomes. However, factors such as poor diet, obesity, physical inability, and ageing can lead to type 2 diabetes (Jarosz, 2018). diagnosed. In this report, Britton and Macpherson (2000) explain how the disease brings individuals, their communities and how working together as partnership involving families, health workers and health professionals brings a better outcome.
This growing prevalence highlights the importance of educating patients about their condition and supporting lifestyle changes that can improve long-term health outcomes.
Diabetes occurs when the body cannot functionally control the level of glucose in the blood. Glucose is the body’s primary source of energy, which comes from food, especially, carbohydrates. In general, the hormone insulin assists glucose transport from the bloodstream into body cells and used for energy. Meanwhile, in individual’s complications in future such as cardiovascular disease, nerve damage, kidney di/diabetes is closely associated to the endocrine system, which is mainly for producing and regulating hormones in the body. The pancreas is important role in endocrine gland; this plays an essential part in managing blood glucose levels by making the hormones insulin and glucagon. Blood glucose is lower by Insulin, making cells to glucose absorption from the bloodstream, while glucagon increases blood glucose levels by accelerating the release of stored glucose from the liver. When this hormonal regulation system does not work effectively, blood glucose levels will be unstable, leading to diabetes (Health Awareness, 2020).
The endocrine system works alongside other physiological systems, including the nervous system, to maintain homeostasis, which refers to the body's ability to maintain stable internal conditions. In individuals with diabetes, when balance is disrupted, leading to chronic hyperglycaemia, (high blood glucose levels).
This report will explore how blood glucose levels are maintained within a safe range through hormonal regulation in the endocrine system. It will also explain how glucose and oxygen are used during cellular metabolism to produce energy. Furthermore, the importance of monitoring and recording blood glucose levels for individuals with Type 2 diabetes and provide evidence-based recommendations on lifestyle changes and healthcare interventions improvement in the overall health and wellbeing of people living with diabetes (Chatterjee, Khunti and Davies, 2017).
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Figure 1: Insulin production in person with and without diabetes 
[bookmark: _Toc225798713]2. Blood Sugar Regulation
The levels of Blood glucose are managed by a process known as homeostasis. The endocrine system plays an important role in keeping the balance by bringing out hormones that either higher or lower blood glucose readings. The pancreas, which is the key organ in charge of controlling glucose levels in the bloodstream (DeFronzo et al., 2015).
[bookmark: _Toc225798714]2.1 The Endocrine System and Diabetes
The pancreas consists of groups of cells known as the Islets of Langerhans. These cells make hormones that control blood glucose levels, insulin and glucagon are two main hormones involving in the process.
Insulin is formation is by beta cells in the pancreas; it decreases blood glucose levels by letting glucose to penetrate body cells where it is stored as glycogen or used for energy or in the liver and muscles. Meanwhile, glucagon is made by alpha cells and high the blood glucose levels by invigorating the liver to discharge saved glucose into the bloodstream (Guyton and Hall, 2021).
When a person consumes food, especially carbohydrates, glucose goes through the bloodstream and blood sugar levels increase. However, the pancreas releases insulin, making glucose to enter cells and lowering blood glucose levels. This supports by maintaining a balanced inner environment.
[bookmark: _Toc225798715]2.2 The Nervous System and Glucose Regulation
The nervous system also aids in regulation of glucose. The autonomic nervous system influences the release of hormone during stress level or physical activity. For example, the body goes through stress in which, adrenaline and cortisol hormones are released. These hormones raise blood glucose levels to make sure the body has adequate energy to react to worrying situations.
In individuals with Type 2 diabetes, the body’s cells adaptive to insulin resistant, this means glucose cannot really enter the cells and remains in the bloodstream, which leads to hyperglycaemia. High blood glucose levels left for long period can destroy blood vessels and organs and increase the risk of complications such as cardiovascular disease, kidney disease and optical nerve damage (NICE, 2022).
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Figure 2: Breakdown and formation of glycogen
www.alamy.com
[bookmark: _Toc225798716]3. Cellular Metabolism
Cellular Metabolism This is the chemical reactions that happens within living cells for maintaining life, one of the most crucial metabolic processes is cellular respiration, this converts glucose into energy in the formula of adenosine triphosphate (ATP), (Guyton and Hall, 2021). 
[bookmark: _Toc225798717]3.1 Glycolysis and the Krebs Cycle
In these processes known as cellular respiration, glucose is first broken down in the cytoplasm through glycolysis, producing the three key carbon molecules called pyruvate, and a lesser amount of ATP. The pyruvate penetrates the mitochondria to further handled via the Krebs cycle by generating molecules that conduct electrons and transport to the electron transport chain, where ATP is produced. At this stage, oxygen is important as it shows as the last electron acceptor in the chain, thus produce large quantities of ATP with no oxygen, cells adjust to anaerobic metabolism, supplying less energy and producing lactic acid (Guyton and Hall, 2021). 
[bookmark: _Toc225798718]3.2 Energy Use and Diabetes
In Type 2 diabetes, insulin resistance stops glucose from going through cells effectively, decreasing energy readiness. Cells may encounter weakness, while surplus glucose stores in the blood and increase the probability of vascular damage.
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Cellular respiration showing glucose + oxygen → ATP + CO₂ + H₂O, with glycolysis, Figure 3, Krebs cycle, and electron transport chain stages.
(Source: Guyton & Hall, 2021) 

[bookmark: _Toc225798719]4. Recording Blood Sugar Levels for Type 2 Diabetes
Monitoring blood glucose is essential for good self-supervision of Type 2 diabetes. Frequent monitoring helps both patients and healthcare professionals identify the way glucose changes and the impacts of diet, exercise, and medication (Polonsky et al., 2011). This is illustrated in diagram 4.
4.1 [bookmark: _Toc225798720] Self-Supervising and HbA1c
Self-supervising blood glucose is using a glucometer to monitor blood sugar readings multiple times a day. HbA1c test measures average blood glucose over 2–3 months, planning vision into continuing management (NICE, 2022).
[bookmark: _Toc225798721]4.2 Importance of Recording
Blood glucose recording helps individuals to discover ways, and to prevent hypoglycaemia or hyperglycaemia.
Medication intake can be based on readings, meals consumption can be modified and regular activities, all these can have positive impact on the recordings.
It gives healthcare specialists with accurate information for correct diagnosis and patients might continue to have periods of high blood sugar, if glucose is not monitored, which can lead to problems e.g., heart disease, kidney failure, neuropathy, and retinopathy (Diabetes UK, 2023).
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Figure 4
An example of blood glucose monitoring chart, showing readings of HbA1c tracking in which the green colour shows excellent readings
[bookmark: _Toc225798722]5. Recommendations
 Monitoring and balancing of changes in lifestyle educative information and medical care are important in all types of diabetes but mainly focusing on this case study of Type 2 diabetes.
5.1 [bookmark: _Toc225798723] Food Nutrition
Eating of high fibre food for example, vegetables, fruits, and whole grains are very essential and reduction of processing and refining foods also monitoring portion sizes of food to support weight managing (NHS, 2023)
[bookmark: _Toc225798724]5.2 Physical Activity
Patients to do moderate exercise weekly about 100 minutes, which can include, walking, cycling, or swimming, all these will improve cardiovascular health and insulin sensitivity, (Public Health England, 2020)
[bookmark: _Toc225798725]5.3 Weight Management
Overweight individuals to lose weight and enhance insulin sensitivity, a structured achievable activity must be set by supported healthcare professionals (Lean et al., 2018).
5.4 [bookmark: _Toc225798726] Health Promotion and Education
Attending structured diabetes education programmes to improve self-management skills and signposting. Healthcare professionals should provide ongoing support and guidance, including smoking cessation advice, stress management, and goal setting (NICE, 2022).
[bookmark: _Toc225798727]5.5 Clinical Interventions
Regular HbA1c testing to monitor long-term control, Medication observance and   including oral hypoglycaemics or insulin.MDT known as Multidisciplinary care involving dietitians, nurses, doctors, foot doctor, and pharmacists for general; wellbeing of thew patients.
[bookmark: _Toc225798728]6. Conclusion
Type 2 diabetes is a common condition in the UK that needs to be efficiently and effectively monitor with managing lifestyle to avoid health issues, blood glucose levels are regulated by the endocrine system, with reduction in insulin, glucose and glucagon raises as shown in diagram 2, while the nervous system contributes during stress. Cells dependant on glucose and oxygen to make energy via cellular metabolism, showing up the significance of balancing safely glucose levels.
Regular recording and tracing of blood glucose enable patients to self-manage their condition in a safe way, lifestyle interventions which is necessity, for example, healthy eating, regular exercise, weight management, and structured educational programmes are fundamental in enhancing health outcomes. Practice nurses play a key role in ensuring good care is given, promoting health, and supporting patients to make balanced changes in their lifestyles.
When these biological processes are understood and applying evidence-based interventions like, healthcare professionals can drastically lower the long-term complications of Type 2 diabetes and increase the quality of life of individuals living with the conditions. Monitoring of self of blood glucose is measuring blood sugar levels using a glucometer at multiple points throughout the day. The HbA1c test gives an average of blood glucose over 2–3 months and helps assess long-term control (NICE, 2022).
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