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Introduction 
(Case Study 1)
What is Diabetes and Risk Factors to the human Body.
For this case study i will be discussing “What is Diabetes? And the risk factors and impact it has on the human bodily functions. Diabetes is a non-infectious disease where the β cell in the pancreas is not producing enough insulin to regulate the blood sugar level or known as blood glucose levels HbA1c test. The average level of glucose is below 42mmmol/mol (6.0%), for signs of prediabetic is between 42 and 48mmol/mol (6.5%) (Diabetes UK, 2017).
Hyperglycaemia known as high blood sugar level is serious and can damage many parts of the bodily functions causing injury to nerves and blood vessels in response to effecting kidney disease, cardiovascular disease, blindness, foot ulcer, stroke and family genetics, diabetes has also been related to cancer due to smoking. 
There are 2 main types of diabetes, Type 1 diabetes is unpreventable as it's characterized by juvenile or from childhood onset and dependent on insulin. Type 2 diabetes is preventable such as being overweight, lifestyle choices, diet and lack of exercise, these are many factors contributing to developing type 2 diabetes MIllitus (T2DM). Early detection can help prevent the worse consequence of the disease by getting blood test checkup with the general practitioner every 3 to 6 months.
[image: ] (Galicia-Garcia et al., 2020)
Diagram explaining risk factors for Type 2 Diabetes.
The World Health Organisation (WHO, 2024) estimated that 1.6 million related death was due to Type 2 diabetes, and 47% death had materialized before the age of 70. Kidney disease death total of 530,000 and 11% of Cardiovascular death also related to diabetes. 

How Blood sugar level regulated at a safe and effective level for bodily functions.
Blood sugar levels are maintained through a process of homeostasis which is defined as the hormonal and neurological regulatory systems that maintains blood sugar levels within a very particular range and involves the integrated function of organ systems such as the brain, adipose tissue, liver and skeletal muscle (Häusl et al., 2019). Blood glucose concentrated levels are synchronized to assure that energy is reached to all cells in the body most importantly is the human brain as it mostly depends on the glucose supplied. A multifaceted interaction keeps the hormones balance in place as the insulin and glucagon is secreted by the pancreas as after a meal the secreted insulin becomes stimulated by increased levels of exogenous glucose where the insulin uptake of glucose into the tissue lowers blood sugar levels as it removes the exogenous glucose from the blood stream (Röder et al., 2016). Consuming carbohydrates that are broken down into glucose, enters the bloodstream raising the level of glucose which then activates the beta cell in the pancreas to release insulin. However, when blood sugar levels are low and glucose falls, the pancreas secretes glucagon which directs the liver to disperse glucose that had been previously stored to cause a rise in blood sugar levels (Villines, 2023). This is known as the negative feedback loop where the two hormones produced in the pancreas maintains to keep the system of blood sugar levels in balance (Boskey, 2023). 
Keeping blood sugar levels at a safe level is crucial because high levels and low levles of blood sugar can cause dire implications for an individual with diabetes. For example, low levels of blood sugar (hypoglycaemia) lead to impaired cognitive function due to the brain limiting its intake of glucose and shutting off whatever functions are not vital for survival, in which the brain collapses because of persistent hypoglycaemia which can result in brain damage or death (University Of Guelph, 2019). Contrarily, high levels of blood sugar (hyperglycaemia) may result in nerve damage, skin complications, eye complications and diabetic ketoacidosis which is life threatening as it could lead to a diabetic coma (Felman, 2019). Therefore, to reduce the risks of life-threatening challenges, to maintain blood sugar levels individuals should take their medication to keep low levels and high levels of blood sugar back to its safe level and take external steps such as changing their diet plan or doing exercise. 

How are oxygen and glucose used to produce energy through cell metabolism 
Energy is crucial for the human body to function accordingly such as digesting food we eat, walking and even sleeping. The energy that our body produces sources from food that we digest as it gets broken down into glucose. The human body utilises glucose and oxygen (the air we breathe) to produce energy through cell metabolism, in particular glucose metabolism, in the structure of adenosine triphosphate (ATP) which is the global system of cellular energy (Ruby, 2024). The main steps of this process are:
· Glycolysis = glucose is broken down into 2 three carbon pyruvate molecules within the cytoplasm which requires no oxygen (Tarantino, 2022). 
· Citric acid cycle = when oxygen is available, pyruvate moves into the mitochondria and is broken down even more through a series of enzymatic reactions which produces energy molecules such as ATP, nicotinamide adenine dinucleotide (NADH) and flavin adenine dinucleotide (FADH2) (Tarantino, 2022). The mitochondria are the powerhouse of cells as it supplies energy for all cell activity (Kitmitto, 2019). 
· Electron transport chain = this occurs in the mitochondrial membrane where the majority of ATP is converted to energy through oxidative phosphorylation, which is when electrons from NADH and FADH2 are transmitted throughout a range of complexes (proteins or lipids couples with metals) to help move these electrons in which a molecule of water (H2O) is created and another enzyme ATP synthase to phosphorylate ADP turns into ATP by being pumped out of the mitochondria and into the cytoplasm which ensures the mitochondria has a new ADP molecule to generate the new ATP, ready for glucose metabolism to be recurrent for energy to be produced (Tarantino, 2022). 
The utilisation of glucose and oxygen is crucial for the normal functioning of the body which efficiently explains why those with diabetes when they are resistant to insulin or cannot produce enough of it, feel more fatigue or weak as glucose is stuck in their bloodstream and not moving towards their cells for the cell metabolism process to occur. Insulin is what is key for glucose to be shifted from a person's bloodstream and into the cells and when this happens energy is produces. However, when the opposite occurs then glucose is being built up within the bloodstream where exercise should be used as the body uses up more glucose when an individual is being physically active. Exercise will allow you build muscle mass which allows you to use insulin more effectively as your body becomes increasingly sensitive to it and post exercise your body replaces energy reserves by utilising the glucose that is in your bloodstream (Hamilton, 2024). 

How recording and tracking blood sugar levels helps individuals with Type 2 diabetes to safely manage their condition
Recording and tracking blood sugar levels through self-monitoring is fundamental for effective management of those who are diagnosed with type 2 diabetes because it delivers a variety of positive benefits which complies with care plans and facilitates glycaemic regulation. A few examples of advantages in self-monitoring are:
· Continuous glucose monitoring (CGM) has been proven to minimise hypoglycaemia and hyperglycaemia for those with type 2 diabetes (Dehghani Zahedani et al., 2021).
· When the individual with type 2 diabetes recognises how their lifestyle choices influence their level of blood sugar it can bring them greater autonomy and inclination to be involved with their medical regimen. 
· Tracking patterns for blood sugar throughout days such as before eating and after eating or before and after their level of physical activity, is useful in detecting trends where the medical professional and the individual can review in appointments and see what adjustments need to be made to ensure their levels of glucose is maintained at a safe level such as decreasing portion sizes. 
· Self-monitoring is useful with the healthcare professional as it helps the individual with their understanding through taking a questioning approach which places emphasis on what is going well for the person and pinpointing their present strengths as this builds acceptance rather than solely focusing on negative aspects and feeling shame for their glucose levels (Weinstock et al., 2020). 
· Regular recording and tracking assists in preventing further risks of life threating consequences through the early detection of sequences that are apparent which is beneficial in early intervention plans such as medication examinations to diminish the chances of risk occurrences. 
· Glucose readings meant having easier and constant access to blood sugar levels data which helps those comprehend more fully on the significant implication that food, insulin and exercise had on blood glucose which is to be said that these insights stimulate people to modify over treatment and diet (Lawton et al., 2018). 

Evidence based recommendations on how lifestyle changes could help improve their condition
[bookmark: _Int_KHM9vdla][bookmark: _Int_eF65j3yk]Change in lifestyle is the cornerstone of administering diabetes, especially those with type 2 diabetes. This is because it allows your body to function better, maintains blood sugar levels to be steady and reduces the risks of serious life-threatening complications such as cardiovascular disease or death. These modification can help you feel more balanced through the day and produce more energy for you to be more awake and less lethargic. A few factors contributing to positive changes in lifestyle is smoking, diet and exercise. 
Smoking cigarettes is an important modifiable risk factor which can cause vascular complications for those who have diabetes and smoke due to its detrimental effects such as vascular damage, endothelial dysfunction and activation of the blood-clotting cascade when combined with raised blood glucose levels which has been proven its effect on those diagnosed with type 2 diabetes with micro and macrovascular damage (Campagna et al., 2019). Additionally, Śliwińska-Mossoń and Milnerowicz (2017) stated that for those who smoke, the nicotine receptors that are present within pancreatic islets affects the pancreatic function of secreting insulin. Therefore, minimising the habit of smoking is necessary to improving diabetes as it will allows blood to flow easier and risks to complications can be reduced. Informing your healthcare provider on if you smoke is beneficial as the team will guide you with support for quitting smoking such as recommending you to nicotine replacement therapies or providing you with prescribed medication (Diabetes UK, 2017). 
An inefficient diet plan for those with diabetes can make the management of diabetes more difficult to maintain, result in weight gain and further lead to complications that could be life threatening. Sami et al. (2017) stated that the content and quality of diet such as large consumption of red meat, fried food and sweets inputs the increased risk of insulin resistance and intaking fruits and vegetables reduces the likelihood of developing type 2 diabetes and helps heal and manage the body. Diabetic individuals should be encouraged to maintain serving sizes, eat same amount of food every day and eat around the same time every day and choose their diets based on eating foods from starches, vegetables, fruits, and protein on a daily basis whilst cutting down the fat intake (Asif, 2014). According to Diabetes UK (2018) suggested some ways to change your diet to improve your condition which is the low carb plan, Mediterranean diet and a very low calorie diet plan which is successful in lower blood glucose levels and putting some individuals with type 2 diabetes into remission if good diet is successfully followed. 
Exercise and regular physical activity are highly recommended for those with diabetes because it diminishes the possibilities of complications, weight gain and helps glucose pass through the bloodstream ready for the process of insulin. Sigal et al. (2018) asserted that prolonged sitting is associated with risks of death and cardiovascular complications in which moderate to high levels of exercise and physical activity has been demonstrated to be correlated to lower morbidity and mortality rates for those individuals with diabetes thus 150 minutes per week of aerobic exercise (walking, jogging and cycling) and 2 times per week of resistant exercises (push ups and weight training) is substantial enough to acquire health benefits. Diabetes UK (2017) suggests that it is good to break up periods of inactivity and set targets as it is a step towards managing your diabetes such as walking for short journeys rather than taking a form of transport. 
Conclusion 
In the role of a nurse working at the local GP surgery, the increasing number of patients being diagnosed with diabetes can be challenging but poses an opportunity for patients to understand their condition and engage in care plans to manage their condition. Through presenting patients with readily obtained information on what their condition is and the risk factors, how blood sugar levels are regulated at a safe level for bodily functions, how oxygen and glucose are used to produce energy, how tracking and recording blood sugar levels help them, and how recommendations of lifestyle changes to improve their condition with evidence based literature to support these factored changes allows the patient to proactively recognise and act on their accord to their condition through motivation which improves their health, quality of life and reduces risks of life complications.  
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