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What is Diabetes?
Diabetes mellitus is a chronic condition where the level of glucose (sugar) in the blood is higher than the range in which it should normally be (NHS, 2023). The pancreas is an organ in the body which produces insulin (hormone) to help glucose move from the blood into the cells for energy (De la Cruz Concepcion, 2023). There are different types of diabetes, mainly Type 1, an autoimmune condition where there is insulin insufficiency as the body does not produce enough insulin, and more commonly Type 2, where there is insulin resistance due to impaired function, resulting in glucose remaining in the blood and elevating blood sugar levels (NHS, 2023).
Uncontrolled blood glucose levels is a significant concern as it can damage organs and increase risk of complications such as stroke, cardiovascular disease, nerve damage, kidney disease and difficulties with vision (Cleveland Clinic, 2023). Individuals may experience symptoms such as increased hunger and thirst, fatigue, reduced vision, frequent urination and infections, especially in the feet, among many others (NHS, 2023). 
Due to the difference in pathophysiology, management also differs slightly between the two types of diabetes. Individuals with Type 1 need to be on lifelong insulin treatment whereas Individuals with Type 2 need to implement lifestyle changes alongside taking certain medications (NHS, 2023).


Risk Factors for Diabetes
Certain risk factors may contribute to the development of diabetes. Type 1 diabetes is an autoimmune condition where the cells that produce insulin in the pancreas are destroyed by the immune system, and risk factors such as family history and having other autoimmune conditions may increase the likelihood of developing this condition (NHS, 2024).
Risk factors for Type 2 diabetes are associated more with lifestyle factors. For example, obesity and having a high BMI can increase insulin resistance (Diabetes UK, 2020). Lack of physical activity, having a family history and an unhealthy diet consisting of processed foods, refined carbohydrate and saturated fats can also contribute to Type 2 diabetes (Diabetes UK, 2020). Other risk factors include; increasing age; South Asian and African/ Caribbean ethnicity; smoking; alcohol; high blood pressure; and high cholesterol (Diabetes UK, 2020). Some of these risk factors cannot be controlled, such as age, family history, genetics and ethnicity – these are known as non-modifiable risk factors (Diabetes UK, 2020). On the other hand, modifiable risk factors are those that can be controlled such as obesity, physical activity, diet, smoking, alcohol and blood pressure (Diabetes UK, 2020).
Understanding how genetics, the environment and lifestyle factors can all increase the risk is important to help prevent the development of the condition and its complications via early intervention and lifestyle changes.


How are blood sugar levels maintained at a safe and effective level?
Homeostasis is a process that ensures blood glucose levels are maintained within normal range whilst cells are effectively provided with a constant supply for energy (Roder, 2016). This process is regulated by organs such as the liver and pancreas, as well as hormones such as insulin and glucagon. 
When levels of glucose in the blood increase, for example, after a meal the pancreas releases insulin which lowers blood glucose in many ways; cells can take up glucose and use it for energy; or the liver and muscles take up glucose and convert it to glycogen to be stored for future use (Villines, 2023). 
Glucose is necessary for multiple organs in the body for energy, especially the brain (Edwards, 2016). When levels of glucose in the blood are too low, for example, after exercise the pancreas releases glucagon which brings blood glucose back up to normal levels (Roder, 2016). The mechanism of action by which glucagon functions involve causing glycogen in the liver to be broken back down into glucose which is released in the blood and travels to where it is needed (Roder, 2016). 
The liver is an organ that plays a significant role in the maintenance of blood glucose at a safe and effective level for the requirements of the body (BBC Bitesize, n.d.). Negative feedback is a process that also regulates blood glucose by causing the pancreas to release insulin and stimulating glucose uptake into cells when levels are detected as too high and causing the pancreas to release glucagon and stimulating the liver to release glucose stores when levels are detected as too low (BBC Bitesize, n.d.).
It is important to maintain stable levels of blood glucose for energy and normal brain function. If levels are too high, known as hyperglycaemia, it can cause damage to multiple organs and blood vessels (Cleveland Clinic, 2023). On the other hand, if levels fall dangerously low, known as hypoglycaemia, it can cause fatigue, weakness, anxiety, confusion and rapid heartbeat (National Health Service, 2023).
Diabetic patients have impaired regulation of blood glucose, therefore, to maintain safe levels it is necessary to regularly monitor their levels, attend routine healthcare reviews, be adherent to prescribed medications, maintain a healthy diet and weight and increase physical activity. 
Overall, these measures significantly help reduce the risk of harmful and potentially irreversible complications.


The role of oxygen & glucose in cell metabolism to produce energy
Energy is required by the body for muscle contraction, circulation, growth, repair, nerve transmission, maintenance of body temperature and many more essential functions. Cells release this energy, in the form of a molecule called ATP, through a process known as respiration which uses glucose and oxygen (Alberts, 2002). 
The process can be summarised into the following word equation: Glucose + Oxygen  Carbon Dioxide + Water + Energy (in the form of ATP) (Monash University, 2025). 
To achieve this, glucose must first enter the cell. As carbohydrates from the diet are digested and broken down into glucose, the glucose is absorbed from the gut into the blood and travels to body cells. The pancreas detects this rise in glucose and releases insulin which helps glucose move into the cell (Monash University, 2025).
Meanwhile, red blood cells are also transporting oxygen from the lungs to the body cells. Once inside the cells, glucose and oxygen undergo a chain of chemical reactions involved in respiration (Alberts, 2002). 
Respiration occurs in the cytoplasm (the jelly-like liquid inside a cell) and the mitochondria (an important structure inside a cell) in three main stages; glycolysis; Krebs cycle; and the electron transport chain. The end-product of these stages is ATP, whilst carbon dioxide and water are waste products which are then exhaled or excreted (Monash University, 2025). 
In diabetes, when glucose is unable to enter the cell and be converted to ATP, the body may start to break down fat and protein for energy instead (Cleveland Clinic, 2022). Sometimes individuals with diabetes may notice a decrease in their body weight as well as associated weakness and muscle fatigue (Cleveland Clinic, 2022). 
To summarise, ATP production is achieved through cellular respiration which uses oxygen and glucose. Glucose provides the fuel that is broken down for energy release, and oxygen accepts electrons in the last stage of respiration to help release the maximum amount of energy in the mitochondria. 
This highlights the importance of regulating blood glucose to maintain normal body function, especially in individuals with diabetes. 


Tracking and recording blood sugar help manage the condition
The foundation of diabetes management is routine monitoring and documentation of blood glucose levels. This provides individuals with instant insight into current blood sugar levels and helps them adjust medication, diet and physical activity if needed. Routine self-monitoring also helps identify any patterns and anomalous causes of sugar spikes throughout the day (Klonoff, 2007). They can also see which foods cause a greater increase in blood glucose levels and which maintain levels within a safe range (Klonoff, 2007). This can be achieved by monitoring levels before and after meals, as well as before and after exercise to help see how physical activity can also have an effect.  
There are many ways an individual can track their blood glucose, for example through a finger prick blood test for real-time instant readings or via a sensor placed under the skin for continuous monitoring (Diabetes UK, 2017). In a healthcare setting, the HbA1c test might be used, which is a blood test that shows the levels of blood glucose over the past three months (Diabetes UK, 2017). As well as helping individuals make appropriate decisions in the adjustment of their medication doses and lifestyle activities, it also helps healthcare professionals see how effective treatments are and whether an alternative treatment plan may be needed. This is usually reviewed in routine appointments and any concerning patterns in blood glucose levels can be identified early and given necessary intervention without delay. 
Tracking blood glucose can help prevent acute complications which ultimately contributes to patient safety (Klonoff, 2007). For example, prolonged levels of increased blood glucose can cause dehydration, damage to organs and vessels and diabetic ketoacidosis which is a medical emergency in those with Type 1 diabetes (NHS, 2023). In contrast, dangerously low blood glucose levels, if untreated, can even result in seizures and loss of consciousness (NHS, 2023). 
Therefore, tracking blood glucose levels not only helps individuals understand their condition and become more confident with self-management and adherence to treatment plans, but it also ensures any corrective actions can be taken before complications become severe.  


Evidence-based lifestyle recommendations
Multiple sources demonstrate how making certain lifestyle changes can prevent complications and improve the condition by helping regulate blood glucose levels. For example, a healthy diet consisting of protein, fruits, vegetables, healthy fats, whole grains and fibre rather than processed foods and refined sugars is one of the most effective ways an individual with diabetes can manage their blood glucose (Diabetes UK, 2019). This also includes portion control to maintain a healthy weight. Foods rich in fibre can slow the absorption of glucose in the gut, preventing spikes after meals (Diabetes UK, 2019). 
Literature also demonstrates how regular physical activity helps body cells become more sensitive to insulin and subsequently use glucose more effectively for energy release (Colberg, 2016). Exercise is also beneficial in preventing obesity, improving cardiovascular health and mental wellbeing. The recommended amount for an adult is a minimum of 150 minutes a week of moderate intensity exercise which can include walking, swimming and cycling to name but a few (Diabetes UK, 2020). 
Both diet and exercise can contribute to prevention of obesity. Studies demonstrate that losing as little as 5% of your total body weight can significantly improve blood glucose control and inulin sensitivity in those with Type 2 diabetes (Diabetes UK, 2020). In addition to weight loss, some individuals may find that it delays or reduces the need for diabetes medication (Diabetes UK, 2020). 
There is evidence to also suggest that individuals with diabetes who stop smoking experience a significant improvement in their condition and overall health (WHO, 2023). Smoking cessation improves cardiovascular health and blood circulation, subsequently reducing the risk of complications associated with diabetes (WHO, 2023). 
Similarly, reducing consumption of alcohol can prevent acute complications such as hypoglycaemia due to the interaction between alcohol and certain drugs prescribed in diabetes (Anderson, 2016). These approaches have shown to improve blood glucose control and help individuals manage their condition more easily and confidently.


Conclusion 
Diabetes mellitus is a long-term metabolic condition that affects the body’s ability to maintain blood glucose at safe and effective levels. It is important to understand the role of hormones such as insulin and glucagon in homeostasis, the role of glucose and oxygen in respiration to release energy and the difference between modifiable and non-modifiable risk factors. 
Regular monitoring and healthcare reviews helps individuals manage their diabetes more effectively by identifying patterns, preventing long-term complications and adjusting treatment plans when necessary.
Having a healthy diet paired with regular physical activity have shown to improve control of blood glucose levels, whilst smoking cessation and reducing alcohol intake have shown to decrease risk of complications. These evidence-based lifestyle interventions can significantly improve the quality of life of an individual with diabetes.
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