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1. Introduction 
A practice nurse in a GP surgery, can observe a growing number of patients with diabetes, many of whom have limited understanding of their condition. This report will explain what diabetes is, outline its main types and risk factors, link it to the endocrine system, and emphasise the importance of blood glucose monitoring and lifestyle changes in supporting effective self-management and improving health outcomes.
[bookmark: _Int_aGL6xCX4][image: ]Hyperglycaemia or elevated blood glucose is a hallmark of diabetes Melkite’s, a long-term metabolic disease. It happens when the body is either unable to use insulin efficiently or does not create enough of it. The pancreas is a component of the endocrine system, produces the hormone insulin.
FIGURE 1
https://www.sciencedirect.com/topics/immunology-and-microbiology/pancreatic
(Anand P, 2012) The Pancreas



[image: ]Insulin is produced by beta cells in the Islets of Langerhans, a part of the pancreas. Insulin facilitates the uptake of glucose into bodily cells for energy. Hyperglycaemia results from glucose remaining in the bloodstream due to insufficient or inadequate insulin. Although, diabetes involves an issue with hormone balance, it is an endocrine disorder. As a component of the endocrine system, the pancreas secretes hormones into the blood. Insulin, which reduces blood glucose levels, is secreted by beta cells in the islets of Langerhans.
[bookmark: _Int_c7eOxKhS][bookmark: _Int_K4fhKNJL] Diabetes is an endocrine disorder because it involves a problem with hormone regulation. The pancreas is part of the endocrine system and release hormones into the bloodstream. Within the islets of Langerhans, beta cells secrete insulin, which lowers blood glucose levels, while alpha cells secrete glucagon levels, which raises blood glucose levels. The coordinated action of these hormones maintains glucose homeostasis through a tight regulated negative feedback mechanism. In diabetes, this regulatory balance is disrupted. in Type 1 diabetes insulin production is absent, and in Type 2 diabetes insulin is produced but not used effectively. This disruption leads to raised blood glucose levels (hyperglycaemia). FIGURE 2
(Mitral,R., 2024) Cells within pancreatic Islet
https://www.researchgate.net/figure/A-schematic-representation-of-various-cell-types-within-the-pancreatic-islet-Alpha-cells_fig1_385970860

[bookmark: _Int_Pfb1H17f][bookmark: _Int_mxLlemEe]There are two types of diabetes, this includes type 1 and type 2 diabetes. Type 1 diabetes is an autoimmune condition where the body destroys insulin producing cells. Patients require lifelong insulin therapy. Type 2 diabetes is the most common type, caused by high insulin resistance and often linked to lifestyle factors. Another type of diabetes includes gestational diabetes. This is developed during pregnancy and increases the future risk of type 2 diabetes (Diabetes UK, 2023).
[bookmark: _Int_giPKmWP8][bookmark: _Int_1ZYlUnDy][bookmark: _Int_oclzkWh3]There are several things that can increase the chances of getting diabetes. These can be split into two groups, factors you cannot change and factors you can change. The factors that cannot be changed include age, family’s health history, and ethnic background. Factors that can be changed include controlling weight, maintaining exercise, smoking, bad diet, and having high blood pressure. Type 2 diabetes is intricately linked to how you live, so it falls into the group of factors you can change.

2. Blood Sugar Regulation
[bookmark: _Int_lAPLbncY][bookmark: _Int_Z3k4LWlG]As a practice nurse in a GP surgery, increasing numbers of patients with diabetes require better understanding of their condition to safely manage blood glucose levels. Patient education improves engagement with care plans and supports long-term health outcomes. Blood sugars are maintained through glucose homeostasis and regulated mainly by the pancreas. The two hormones which are involved in this process are, insulin and glucagon. Insulin lowers the blood glucose by allowing cells to absorb glucose for energy or storage. Glucagon raises the blood glucose levels by stimulating the liver to release stored glucose. This negative feedback in the body is a system which keeps blood glucose within a safe range. 
[bookmark: _Int_nw2TSUiG]In type 1 diabetes, little or no insulin is produced due to autoimmune destruction of pancreatic beta cells. In type 2 diabetes, insulin resistance, or reduced insulin production cases glucose to remain in the bloodstream. Persistent hyperglycaemia can lead to complications such as cardiovascular diseases, neuropathy, retinopathy, and kidney damage (Diabetes UK, 2023). 
[image: ]FIGURE 3
https://www.atrainceu.com/content/4-regulation-blood-glucose
(Train Education, 2020) 
Regulation of blood glucose

[bookmark: _Int_bynDhMRd][bookmark: _Int_HWJKvc4w]Recording and tracking blood sugar levels is important for effective diabetes management. It helps to identify patterns linked to food, excessive, stress, and medication, it prevents long term complications that may be linked to diabetes, it detects hypoglycaemia earlier on, it supports safe medication adjustments and proves patient engagement in self care (WHO, 2023).
[bookmark: _Int_7kw4vaRk][bookmark: _Int_O7Rd3BEU][bookmark: _Int_QimnRQLP]Lifestyle modifications play a huge role in maintaining stable blood glucose levels. A balanced diet including high fibre foods, lean proteins, healthy fats, and reduced refined sugars helps prevent rapid glucose spikes. Low glycemic index foods support more stable blood glucose control. Regular physical activity increases muscle glucose patient an improves insulin sensitivity. At least 150 minutes of moderate exercise per week is recommended (NICE, 2022). Exercise also supports weight management and cardiovascular health. Smoking has a significant impact on health as ell as increasing insulin resistance and significantly raises the risk of cardiovascular complications. Smoking cessation reduces these risks and improves overall diabetic control (WHO, 2023).
[bookmark: _Int_ZtQA1jGH]Blood glucose levels are regulated through the interaction of insulin and glucagon. In diabetes, this system becomes impaired, resulting in chronic hyperglycaemia and increased risk of complications. Regular monitoring enables early intervention and supports safe medication management. Addressing lifestyle factors such as diet, exercise, and smoking cessation significantly improves blood glucose control and long-term outcomes. Through effective patient education, practice nurses play vita role empowering individuals to manage their condition safely and confidently.
3. Cellular Metabolism 
[bookmark: _Int_im6m1nrk][bookmark: _Int_gWarVPLb]The role of oxygen and glucose and cellular energy production happen through a form of adenosine triphosphate (ATP). ATP is generated to help human cells to function effectively, this happens through an aerobic cellular respiration, a metabolic process that utilises glucose and oxygen to produce usable energy. This process is crucial for supporting normal physical functions including muscle contraction, nerve conduction, hormone synthesis, and cellular repair (Li.J, et al., 2022). The aerobic respiration happens when glucose is derived from dietary carbohydrates, and provides a primary fuel, while oxygen acts as the final electron acceptor, enabling efficient ATP production within mitochondria (Kelly, et al., 2001). This process occurs in three interconnected stages; stage one is the glycolysis stage; the second stage is the Krebs cycle, and the third stage is the electron transport chain. 
[bookmark: _Int_H9zycEvN][bookmark: _Int_oI4didTB][bookmark: _Int_SDrYsLyT][image: ]Stage 1 – glycolysis occurs in the cytoplasm and does not require oxygen. One molecule f glucose is broken down into two molecules of pyruvate, producing a small amount of ATP and reduced coenzymes. Although the ATP yield at this stage is limited, glycolysis is essential because it initiates glucose metabolism. 
FIGURE 4
tps://www.monash.edu/student-academic-success/biology/cellular-respiration/the-process-of-aerobic-respiration 
(Monash, 2025) Process of Aerobic respiration





[bookmark: _Int_lRBL3YaH][bookmark: _Int_B3TApj2N][bookmark: _Int_sCgulOJs]Stage 2 – the Krebs cycle takes place if oxygen present, pyruvate enters the mitochondria and is converted to acetyl-CoA, which enters the Krebs cycle. During this stage, carbon dioxide is released as a waste product, high energy electron carriers and generated and a small additional amount of ATP is produced. The Krebs cycle plays a critical role I preparing [image: ]electrons for the final and most energy-producing stage respiration (Li.J, et al., 2022). https://www.ck12.org/book/ck-12-biology-concepts/r12/section/2.27/
FIGURE 5
(CK Foundation, 2025) Krebs cycle

[bookmark: _Int_UNq7HWIV][image: ]Stage 3 – This is the electron transport chain and majority of ATP produces during this stage, locating in the inner mitochondrial membrane. NADH and FADH`2 donate electrons, which move through a series of protein complexes. Oxygen is essential at this stage because it acts as the final electron acceptor. Without oxygen, electrons cannot pass along the chain, and ATP production significantly decreases. When oxygen accepts electrons, water is formed as a by product. 

Relating this to individuals with diabetes, the efficiency of this metabolic pathway is compromised. In type 1 diabetes, insufficient insulin prevents glucose from entering cells. In type 2 diabetes, insulin resistance reduces cellular glucose levels (hyperglycaemia), cells may experience relative energy deficiency (NICE, 2022). 
[bookmark: _Int_xthcLNIk][bookmark: _Int_qk89B6Sv]When the glucose cannot be utilised effectively the cells may rely more heavily on fat metabolism, the ketone bodies may accumulate, and this is seen particular in type 1 diabetes and fatigue and reduced cellular function may occur. Furthermore, chronic hyperglycaemia damages blood vessels, impairing oxygen delivery of to tissues. Reduced oxygen supply further disrupts efficient ATP production, contributing to complications such as poor wound healing and cardiovascular disease (WHO, 2024). This critical linkage between understanding the relationship of glucose and oxygen and ATP production helps patients appreciate why maintaining controlled blood glucose levels is essential. Effective insulin function allows glucose to enter cells, supporting normal cellular respiration and preventing metabolic imbalance. This reinforces the importance of medication adherence, blood glucose monitoring, and lifestyle modifications in preventing long term complications. https://www.thoughtco.com/electron-transport-chain-and-energy-production-4136143 
(Regina, 2019) Mitochondria & Body energy
FIGURE 6


4. Recording and tracking blood sugar levels for type 2 diabetes
[bookmark: _Int_3WnFuMWQ][bookmark: _Int_F4wGLrmB][bookmark: _Int_tCbV0fKS]Recording and tracking blood glucose levels in type 2 diabetes includes self monitoring of blood glucose as it is a vital component of managing type 2 diabetes. Due to the condition involving insulin resistance and reduced insulin production in some cases, blood glucose levels can remain elevated without obvious symptoms. Regular monitoring enables individuals to identify abnormal levels early and take appropriate action (NICE, 2022). 
[bookmark: _Int_t9gzcm9S][bookmark: _Int_aZibTuYu]Recording blood glucose readings helps patients recognise patterns linked to meals, physical activity, medication, stress, or illness. For example, consistently raised post-meal readings may indicate excessive carbohydrate intake or inadequate medication. Identifying such trends supports informed lifestyle adjustments and promote proactive self management rather than reactive treatment. 
Monitoring all reduces the risk of long-term complications. Persistent hyperglycaemia damages blood vessels and is associated with cardiovascular disease, neuropathy, and retinopathy (WHO, 2024). By tracking readings over time, patients and healthcare professionals can intervene earlier, preventing sustained exposure to high glucose levels.
[bookmark: _Int_c9PyDA01]In addition, blood glucose monitoring supports medication management. Healthcare professionals rely on daily readings alongside HbA1c results to assess overall health and decide whether treatment adjustments are necessary. HbA1c reflects average blood glucose over the previous 8-12 weeks and provides an indicator of long-term control. Without exact records, medication changes may be delayed or less precise (NICE, 2022).
[bookmark: _Int_QuQI1GXG][bookmark: _Int_qehagfCJ][bookmark: _Int_qoN2ojj4][bookmark: _Int_fdzFqwSq]Monitoring is also important for preventing hypoglycaemia, particularly in individuals treated with insulin or certain oral agents. Early identification of falling blood glucose levels allows timely treatments and reduces the risk of acne complications such as confusion, collapse, or hospital admissions (Diabetes UK, 2023). If blood glucose is not regularly tracked, hyperglycaemia may remain undetected for extended periods. This increases the likelihood of progressive vascular damage and reduces opportunities for early intervention. Consequently, failure to monitor can lead to poorer long term outcomes and increased morbidities. 
[bookmark: _Int_9qkV0tXi]In summary, recording and tracking blood glucose levels enables individuals with type 2 diabetes to manage their condition safely and accurately. However, self-monitoring has limitations. Finger prick testing may be uncomfortable and reduce adherence. Continuous glucose monitoring systems provide improved trend analysis but may be costly and less accessible within primary care. Additionally, glucose data requires patient interpretation without structured education, checking alone may not translate into improved glycaemic control. Therefore, effective monitoring must be integrated with education and professional support.

5. Recommendations
[bookmark: _Int_UGe61bmG]Effective management of type 2 diabetes requires evidence-based interventions that promote glycemic control and reduce long term complications. Structured education programmes, such as DESMOND, improve patient knowledge, self efficacy, and HbA1c outcomes (NICE, 2023). Referral to dietetic services should be considered to support personalised nutritional planning, focusing on high-fibre foods, reduced refined carbohydrates, and portions control to stabilise blood glucose levels (Diabetes UK, 2023).
[bookmark: _Int_j7cCo3e9]Smoking cessation support is essential, as smoking increases insulin resistance and cardiovascular risk. Referral to local stop smoking services an enhance success rates (NICE, 2023). Routine monitoring blood glucose and HbA1c, alongside annual reviews for retinopathy, renal function, and foot health, should be supported to prevent complications affecting patients suffering with Diabetes. A multidisciplinary approach involving GPs, practice nurses, dietetics, and social prescribing services promotes holistic care and improves overall health and wellbeing.
[bookmark: _Int_XMvA9ekS][bookmark: _Int_VxGUSBkd]In addition, psychological and social factors should be considered when supporting individuals with type 2 diabetes. Emotional stress and diabetes related distress can negatively affect self management behaviours and glycemic control. Refferal to counselling services or peer support services may improve coping strategies and adherence to treatment (Diabetes UK, 2023). Social prescribing initiative, such as cooking workshops, can further encourage sustainable lifestyle changes. Encouraging goal setting and collaborative care planning empowers individuals to take ownership of their condition, which has been shown to improve long term outcomes and overall quality of life (Down, 2022).


6. Conclusion
This report has examined diabetes myelitis as a chronic endocrine disorder characterised by hyperglycaemia resulting from impaired insulin production or insulin resistance. It outlined the differences between type 1, type 2, and gestational diabetes, highlighting key modifiable risk factors, with particular emphasis on lifestyle influences in type 2 diabetes. The report explained how blood glucose homeostasis is regulated by insulin and glucagon, and how disruption of this balance leads to acute and long-term complications, including cardiovascular, renal, and neurological damage (Diabetes UK, 2023). 
[bookmark: _Int_4LM5MkUV][bookmark: _Int_CNuj84SQ]The role of cellular metabolism was explored, showing how glucose and oxygen are needed for ATP production through aerobic respiration. In diabetes, impaired glucose uptake disrupts energy production and contributes to fatigues and metabolic complications (NICE, 2022). The importance of recording and tracking blood glucose levels was emphasised as a key part of safe self management, enabling early detection of abnormalities, informed lifestyle adjustments, and right medication review. Lastly, evidence-based recommendations highlighted structured education, dietary modification, physical activity, smoking cessation, routine monitoring, and psychological support as essential strategies to improve glycemic control and overall well-being. Through patient education and multi-disciplinary care, practice nurses play a vital role in empowering individuals to manage Diabtes effectively and reduce long term health risks. 
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