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A. Introduction 
Diabetes mellitus is a chronic metabolic disease that is defined by chronic hyperglycaemia caused by abnormalities in insulin secretion, insulin action, or both (WHO, 2023). It has been recognised as one of the largest health concerns globally, and cases have been rapidly increasing with ageing populations, obesity, physical inactivity, and dietary patterns (Zhou et al., 2016). Diabetes represents a large burden to the UK healthcare system due to the risk of long-term complications and comorbidities experienced by patients (Hex et al., 2012). Diabetes Mellitus can be classified into two categories: type 1 diabetes and type 2 diabetes. Type 1 diabetes is an autoimmune disease where a lack of insulin is produced because the immune system attacks the insulin-producing cells found in the pancreas. Insulin allows glucose to enter cells and block blood glucose levels. This form of diabetes is most commonly found in young children or adults and requires lifelong insulin therapy. Type 2 diabetes occurs when insulin resistance is combined with reduced insulin production. Type 2 diabetes represents approximately 90% of diabetes mellitus cases. People with obesity, physical inactivity, older age, family history, low socioeconomic status, and some ethnicities are at risk of developing type 2 diabetes (ADA, 2024).

Hyperglycaemia that is left undetected and untreated for long periods can result in damage to large and small blood vessels. Increases risk of complications later on in life which can include issues with the cardiovascular system, nervous system, kidneys and sight (ADA, 2024). Many diabetes-related complications can develop over time and can go unnoticed by patients until the damage is severe (Diabetes UK, 2023). By increasing patients’ knowledge about diabetes and its management is vital to reducing further health risks (WHO, 2023).
This report aims to provide patients with easy-to-understand evidence-based information to increase their knowledge of diabetes mellitus, how it works and how to manage it (NICE, 2022). Patients will learn how blood sugar is regulated within the body, how glucose and oxygen are broken down by cells to produce energy, and importance of monitoring routine health information. (Diabetes UK, 2024). The effects of diabetes on two body systems will also be discussed. Cardiovascular and nervous system. Lastly, lifestyle factors will be discussed which can aid with better diabetes management and help prevent further complications. (Schwingshackl et al., 2018; Umpierre et al., 2011).


B. Blood Sugar Regulation 
Blood sugar levels are regulated within the human body to maintain a reliable source of energy for cells. Primarily brain cells, which rely heavily on glucose as their main source of fuel. This process is called glucose homeostasis and is controlled by hormones and a few organs and tissues that work together (Guyton and Hall, 2021). The pancreas, liver, muscle, and adipose tissues play a key role in keeping blood glucose levels within the normal range.
When you eat foods rich in carbohydrates, your body breaks down digest these complex carbs into single sugars called monosaccharides. Glucose is the main monosaccharide that will be absorbed through the wall of the intestines and into the bloodstream. As blood glucose levels rise, signals are sent to the pancreas to release the hormone insulin. Insulin is produced by the beta cells that are located in the pancreatic islets of Langerhans (Hall, 2021).
The hormone triggers cells within the body to take in glucose from the blood and either use it for energy or store glucose as glycogen in the liver and muscle tissue (Hall, 2021).
The uptake of glucose by the liver reduces gluconeogenesis, which along with the secretion of insulin results in preventing high blood sugar levels after meals. Blood glucose levels begin to reduce as your body’s cells use glucose as a source of energy and will eventually return to basal levels.
If blood glucose levels drop too low, for example when your fasting or during prolonged exercise, the pancreas releases glucagon. Alpha cells within the pancreas produce glucagon. Glucagon acts on the liver and stimulates glycogenolysis and gluconeogenesis to take place (Tortora and Derrickson, 2021). This ensures that enough glucose will be available for the body to use as energy.
In people with diabetes, glucose homeostasis is disturbed. Type 1 diabetes is when insulin is not produced which allows glucose to enter the cells. Type 2 diabetes is when cells are resistant to insulin and over time insulin production may be inadequate to meet the needs of the body. Without enough insulin to facilitate the uptake of glucose into cells, it will begin to build up inside the bloodstream. High levels of glucose in the blood can lead to diabetic complications after many years of poor control (ADA, 2024).



C. Role of Oxygen and Glucose in Cellular Metabolism
Glucose and oxygen are essential for the production of energy within cells. Energy is made when your cells go through many metabolic reactions that are known collectively as cellular respiration. The main aim of cellular respiration is to produce adenosine triphosphate (ATP). Cells use ATP to perform daily functions such as contracting muscles, sending nerve signals, and repairing tissues (Hall, 2021).
Glucose + Oxygen → Carbon Dioxide + Water + ATP (Energy).
The first step of cellular respiration is called glycolysis and takes place in the cytoplasm of the cell. Oxygen is not required for this process to occur. During glycolysis, one molecule of glucose is broken down into two molecules of pyruvate. If oxygen is present, pyruvate will move from the cytoplasm into the mitochondria. In the mitochondria, glucose will undergo the Krebs cycle and electron transport chain to produce ATP (Tortora and Derrickson, 2021). Oxygen is required for the final step of the electron transport chain.
When blood glucose levels are within the normal range, insulin signals allow glucose to enter cells and be broken down for energy. If you have diabetes, your cells do not respond to insulin properly and are not allowed to enter the cells to be metabolised. Even if there is plenty of glucose in the blood, your cells may be starved for energy. The lack of glucose entering your cells to produce ATP can lead to tiredness and fatigue (Guyton and Hall, 2021; Powers et al., 2018).
If there is not enough glucose entering your cells, your body will begin to break down fat as an alternative source of fuel. People with Type 1 diabetes are at risk of their bodies breaking down fat if their diabetes is not being managed correctly. Breaking down fat produces ketones which can build up in the blood over time and lead to diabetic ketoacidosis. DKA is a life-threatening condition that requires immediate medical attention (NHS, 2023).


D. Importance of Monitoring Blood Glucose Levels and Routine Data
Monitoring blood glucose levels are important when living with diabetes. Keeping track of your blood glucose allows you to understand how certain foods, activity levels, medications, illnesses and stress can impact on your blood glucose levels. Monitoring routine blood glucose levels allows you to take control of your diabetes and help inform decisions about treatment and care (NICE, 2022).
One of the main routine readings that are collected when monitoring diabetes is called glycated haemoglobin (HbA1c). Haemoglobin is a protein found in red blood cells that transports oxygen. When the red blood cell life cycle comes to an end (every 3 months), any remaining glucose that has attached to the haemoglobin cells is measured. The higher your blood glucose levels have been over the past 3 months, the higher your HbA1c will be (Diabetes UK, 2024).
High HbA1c levels over time can increase your risk of diabetes-related complications. It is important to monitor your HbA1c levels and keep them within the recommended range to avoid complications such as heart disease and stroke.
Body mass index (BMI), blood pressure, lipid profiles, and kidney function are other examples of routine data that are collected from patients. Understanding how to use and analyse routine data can help healthcare professionals adjust care plans where necessary and identify patients at risk. This essay will now discuss how routine data is collected, analysed, and used.
Recording and tracking your own routine readings will allow you to take part in your self-care and management. Monitoring routine readings can prevent unnecessary hospital admissions and can help improve your long-term health.

E. Living Conditions 
Diabetes patients can be affected by their surrounding environments. Specific lifestyle factors can increase your risk of developing type 2 diabetes and lead to poor management of the condition.
E.1. Diet
A balanced diet helps manage diabetes by improving blood glucose levels and reducing heart disease risks. Foods rich in whole grains, fruits, vegetables, lean proteins, and unsaturated fats are beneficial (Evert et al., 2019). Limiting refined carbs and sugars can reduce post-meal blood glucose spikes (Schwingshackl et al., 2018). Diet plans should be tailored to individual needs, considering age, lifestyle, and any other health conditions.
E.2. Exercise
Regular exercise helps muscles absorb glucose, improves insulin sensitivity, lowers HbA1c levels, and enhances cardio fitness. Aerobic and resistance exercises benefit glycemic control in type 2 diabetes. Additionally, exercise aids weight loss, boosts mental health, and improves overall wellbeing (Umpierre et al., 2011).
E.3. Smoking
Smoking worsens diabetes control and accelerates diabetic complications. Diabetic smokers are 2–4 times more likely to develop cardiovascular diseases, stroke, and peripheral vascular disease. Smoking cessation is crucial for diabetes management (Pan et al., 2015; CDC, 2022).
E.4. Cardiovascular System
Diabetes increases the risk of coronary heart disease and stroke. High blood glucose damages blood vessels, causing inflammation and narrowing of arteries, which can lead to high blood pressure and blood clots (British Heart Foundation, 2023). Monitoring blood pressure, lipids, and HbA1c levels helps identify cardiovascular risks, and keeping these in check reduces heart disease risk (NICE, 2022; Diabetes UK, 2024).
E.5. Nervous System
Diabetes can cause nerve damage, known as diabetic neuropathy, mainly due to hyperglycemia (Diabetes UK, 2023). Peripheral neuropathy, affecting up to 50% of diabetics, often causes pain, tingling, and loss of sensation in the feet and legs. Autonomic neuropathy impacts functions like heart rate and digestion (Tortora and Derrickson, 2021).

F. Critical Analysis
F.1. Population Focus 
Although diabetes affects many people there are certain groups who may be affected more.
Children and young people with diabetes may need additional psychological support when being diagnosed with type 1 diabetes. Older people with diabetes may require individualised glycaemic targets to prevent hypoglycaemia and frailty. Diabetes prevalence is higher in ethnic minorities and they may experience diabetes slightly different to other ethnic groups. (Hill-Briggs et al., 2021) 
Diabetes patients come from all walks of life and it is vital that care is equitable and takes into consideration cultural beliefs and practices.
F.2. Practical Application and Individualisation 
All patients are different and therefore advice given should be tailored to the individual. You can still enjoy foods that you love but may need to monitor your blood glucose levels more frequently. The wrong medication or dosage can be harmful if you have other health conditions. When creating a care plan with patients it is important they understand their options and you both agree on the way forwards.
F.3. Strength of Evidence and Areas of Uncertainty 
I think there is very good evidence supporting the benefits of monitoring routine readings and making lifestyle changes. However some limitations could be applied to diets. There is no one diet that is superior to others and patients should be advised that recommendations are individualised.


G. Conclusion and Recommendations 
Diabetes mellitus is a chronic disease that affects many people. Due to diabetes requiring lifelong self-management education is important. Patients should understand how blood glucose levels are regulated, how glucose and oxygen are broken down by cells to produce energy, and how diabetes can affect certain body systems. Monitoring routine blood glucose levels and other routine readings can allow patients to manage their diabetes efficiently.
Adopting a healthier diet and taking part in regular exercise can reduce your risk of long-term diabetic complications. Remember to keep attending your appointments and take note of any changes in how you are feeling.
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