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[bookmark: _Toc224670509]1. Introduction
This report is a case study of individuals diagnosed with diabetes in the GP setting. Patients demonstrate poor awareness of their disease, and they do not cope with the management of blood levels. This report explains the concept of diabetes, its risk factors, and the way to enhance patient health outcomes. Diabetes is a long-term disease that affects the body in terms of its own capacity to regulate the levels of glucose in the blood (Jwad and Al-Fatlawi, 2022). The main source of energy required in the normal body cells is blood glucose. Diabetes is a disease that medical experts categorise into two broad types referred to as Type 1 and Type 2. In diabetic type one, the production of insulin in the pancreas is minimal or absent due to the autoimmune destruction. The type 2 diabetes develops when the body becomes insulin resistant or when its quantity is insufficient (Hutson, 2020). Type 2 diabetes among adults has several risk factors which cause its prevalence. These risk factors are the obesity, physical inactivity, poor diet, smoking behaviour or great factor and old age. The risk of those who have excess fat around the abdomen is higher, since it decreases insulin sensitivity much more (Ramírez-Manent et al., 2023). The diabetes is basically associated with the endocrine system and it controls the production of hormones in the human body. The pancreas being a significant endocrine gland eventually produces insulin in addition to the glucagon hormones or other areas. These hormones are effective in internal balancing of the body and control the level of glucose in the blood. However, when diabetes is improperly managed, complications may sometimes be devastating like heart disease, kidney failure, nerve damage and blindness. Therefore, patient education is a significant element in the successful practise of diabetes self-management.
[bookmark: _Toc224670510]2. Blood Sugar Regulation
The body controls blood sugar levels in order to maintain a stable internal environment — called homeostasis. The blood in the body is maintained between four and seven mmol per liter (Watson and Austin, 2021). In human beings, the central organ that controls blood glucose levels to be within a normal range is pancreas.
Pancreas: The pancreas produces hormones from specialised cells that include beta and alpha cells (Moede, Leibiger and Berggren, 2020). In response to the intake of food, beta cells secrete insulin hormone to lower blood glucose levels. The glucagon hormone is secreted by alpha cells in low energy states, which increases blood glucose levels. When we consume meals our blood glucose levels rise and this stimulus leads the pancreas to release insulin that circulates in the bloodstream. Basically, insulin plays the role of absorbing glucose into the body cells and its utilisation in the different pathways where energy is generated (Rahman et al., 2021). Insulin also stimulates the liver to turn the over glucose into glycogen which can be issued out later. That assists in lowering the blood sugar level and returning the inner environment of the body to the normal state. Likewise, as the level of blood glucose decreases during fasting or physical activity, the pancreas produces glucagon (Hantzidiamantis, Awosika and Lappin, 2024). Glucagon, however, transmits a message to the liver to convert glycogen again back into glucose and release it into the bloodstream. In this system, the blood glucose is elevated as one of the significant sources of energy in the body cells. Though insulin resistance leads to dysregulation of blood glucose in the patients of T2DM. The body does not respond to insulin correctly or it simply cannot secrete sufficient amounts of the hormone to sustain normal levels. Therefore, the condition leads to hyperglycaemia complications and frequent levels of blood glucose. Uncontrolled blood glucose deprives the body of its vessels and system, in the long-run. Thus, the control over the level of sugar in blood is very important and one should keep it at usual limits under the conditions of maximum health and avoidance of serious complications.
A regular cheque of glucose level in blood can work miracles in assisting the body to maintain sugar content. They enable patients to monitor the real time effect of diet, exercise and medication on blood glucose concentration. Having the readings of the level of blood glucose in records will allow medical practitioners to develop an individual approach to treatment (Sugandh et al., 2023). Regular and early diagnosis can prevent the long-term complications of Type 2 diabetes since it will help in detecting abnormal level of blood sugar. With time, the blood glucose damages blood vessels increasing the risk of heart disease, kidney disease and eye disease. Low blood glucose causes the brain to perform poorly which may cause dizziness, confusion and in the long run loss of consciousness. Active patients who monitor gain adherence to the care plans and healthier behaviours. It is possible to use technologies, such as continuous glucose monitors, to provide constant monitoring and prompt corrective action (Reddy, Verma and Dungan, 2023).  
[bookmark: _Toc224670511]3. Cellular Metabolism
The process through which cells generate energy in order to adequately sustain body functions is known as cellular metabolism. This is the process that provides energy required to move, grow, repair and normal physiological functions at all times. Some components of substrates like glucose and oxygen cannot be left out in the production of energy in cells (Parker, 2020). The glucose is either filtered into the cell by insulin-regulated channels and utilised in chemical reactions that occur in the mitochondria. Mitochondria are the major organelles that help in the conversion of glucose into biochemical energy that is later transferred to body cells.
The cells convert glucose to energy through a series of regulated chemical reactions known as cellular respiration.  
This process can be summarised with: glucose + oxygen → carbon dioxide + water + ATP.
The energy contained in ATP drives processes like muscle contraction and protein synthesis and active transport processes (Hargreaves and Spriet, 2020). Oxygen causes the entire breakdown of each glucose molecule that helps in maximising the generation of energy otherwise some portion would have been converted to heat. The cells need a continuous supply of oxygen to metabolise glucose and produce enough ATP molecules. In diabetic individuals, insulin resistance or lack leads to the inability of glucose to reach the body cells. This, consequently, causes accumulation of glucose in blood and its deprivation as an energy source by the cells. The presence of elevated blood glucose levels by itself exposes patients to low energy and fatigue in addition to reduced capacity in performing their daily tasks (Beehan-Quirk et al., 2020). When the sole stimulating factors of the cells lack adequate energy (such as the inadequacy of glucose), then the body will start to decompose fats and proteins as substitute sources of energy. Fat breakdown causes ketones that may cause metabolic derailment and such conditions as diabetic ketoacidosis. The catabolism of proteins may lead to the breakdown of the muscles, and the functional ability of the body may be lowered gradually. Adequate supply of glucose and oxygen promotes the normal metabolism of cells and avoids late sequela. Good cellular metabolism plays a crucial role in supporting overall health and physical activity, and homeostasis (Moldakozhayev and Gladyshev, 2023). Elimination of blood glucose and oxygen supply forms an important component of diabetes care strategies.
[bookmark: _Toc224670512]4. Recording and Tracking Blood Sugar Levels
Monitoring and taking down of blood sugar level is the key to proper management of Type 2 diabetes. Such a process enables individuals to understand how the body responds to food, exercise, treatment and their way of life. Trend and pattern in blood glucose level can also be observed by the patients with regular cheques. Throughout every day, patients monitor the effects of different foods and activities on their blood sugar levels (Weinstock et al., 2020). Knowledge of this allows one to make wise choices concerning lifestyle behaviours and daily habits. The allowed treatment plans are also adjusted in accordance with the blood sugar monitoring to assist the doctor in adjusting them. Doctors and nurses examine the records of patients to know what works when it comes to medications and lifestyle changes. This is done to provide assurance that the treatment plans are suitable and responsive with every individual patient throughout the time. Patients who do not cheque their sugar levels may not notice when glucose levels are dangerous. High concentration of sugar in the blood may lead to extreme complications, such as heart disease and kidney damage. Low blood sugar level may cause patients to feel dizzy, confused and weak or even to black out (Zhang et al., 2021). When blood sugar levels are recorded patients are more involved in their health management and they therefore take personal responsibility to take care of themselves. By so doing, these practises would involve people in sticking to their care plans and maintaining self-management behaviours. The tracking is easier and accurate with the help of modern technology such as glucose metres and monitoring systems. These are used to provide real-time data, and they allow patients to respond promptly to blood sugar fluctuations. Regular check-ups can be used to make sure that diabetes is being handled safely and that there are very few chances of the patient developing long-term health risks.
[bookmark: _Toc224670513]5. Recommendations
Treatment of Type 2 diabetes comprises of some lifestyle modifications as well as medical assistance. Diabetes is also linked to a high decline in the quality of life, although the evidence-based approaches can help to restore health rates.
Healthy Diet
A healthy diet is the way to keep the level of blood sugar in cheque. To control glucose surges they ought to limit intake of sugary food and refined carbohydrates. Patients will consume whole grains, fruit and vegetables and lean proteins which will result in better health outcomes. The low GI foods will be helpful in regulating the amount of glucose in the blood by distributing glucose gradually (Kaur et al., 2022).
Regular Physical Activity
Physical activity enhances insulin sensitivity enabling the normal body to use glucose efficiently. One-hundred-fifty minutes of continuous exercise should be instilled by the patients every week. Activities such as walking, cycling or swimming would encourage better glucose levels and heart condition. Physical activity is also helpful to lose weight and reduce insulin resistance in diabetics (Whillier, 2020).
Smoking Cessation
Smoking increases the risk of diabetes such as heart disease and poor blood circulation Healthcare providers should help patients quit smoking using formal support programmes and counselling.
Weight Management
The patients of Type 2 diabetes have to maintain their health body weight to control the condition. Even a small amount of weight loss enhances the level of glucose in the blood and reduces the risk of complications (Tahrani and Morton, 2022).
Medication Adherence
It is recommended that patients take drugs according to the guidance provided by health care providers. Medicines such as metformin have also been shown to reduce the level of glucose in the blood significantly and to enhance insulin sensitivity.
Education and Support on Health.
Health education programmes can enhance patient knowledge and allow the development of effective self-management skills. This assists the patients to keep in cheque and in touch with their condition.
Regular Health Check-ups
Health screening aids in detection of complications at an early age to enhance long-term health. Routine medical cheque-ups need to measure blood pressure, cholesterol and kidney activity. These recommendations help in primary prevention measures, early intervention and patient-based care in health systems.
[bookmark: _Toc224670514]6. Conclusion
Diabetes is a complex disease, and effective management of the disease in the long term is essential in preventing the occurrence of severe complications (Cieniewski et al., 2022). This report has provided the agreement of diabetes with its various risk factors and the contribution of endocrine system of this especial type. The report has also remarked on the control the blood sugar levels in the human body. It has also explained how the cellular metabolism is efficient in producing energy that is needed by cells using glucose and oxygen. Monitoring and keeping a record of the blood sugar level is a guarantee that patients can keep track of their state and do it safely. Monitoring blood glucose enables individuals to improve the response to their lifestyle change. Evidence based lifestyle changes form the basis of improved outcomes and general health of the diabetes person. Blood sugars will be controlled with the help of healthy diet, physical activity, cessation of smoking and a healthy weight. Also, patients can control diabetes and maintain a high level of glucose with medication adherence. Patients are sensitised through clinical education and support programmes about their condition resulting in the condition. Frequent fast health examinations also enable the medical practitioners to detect the development of complications once they arise and adjust the treatment strategy. The control of diabetes is mostly determined by patient involvement and education in the long-term management of diabetes. The healthcare providers play a critical role in patient education, self-management and monitoring. To sum up, the diabetic management could be safely achieved through a combination of lifestyle approaches, medical treatment, and educating the patient. Constant use of such strategies reduces the possibility of complications, and significantly enhances the quality of life. Management of diabetes should indeed be more of a team work between patients and their health care providers in the end.
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