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[bookmark: _Toc232531521]Introduction to Diabetes

[bookmark: _Toc232531522]What is Diabetes? 
Diabetes mellitus is a long-term metabolic disease marked by high blood sugar levels brought on by either insufficient or poor insulin activity or combined. Type 2 diabetes is the most prevalent of the two primary types of the disease. Type 2 diabetes results when cells in the system build up insulin resistance and the pancreas fail to produce enough insulin to keep blood sugar levels within normal ranges (NHS, 2025). Therefore, glucose builds up in the blood, causing hyperglycaemia and raising the possibility of long-term health issues. (Baynes, 2015). 
[bookmark: _Toc232531523]Risk Factors of Diabetes 
The risk of Type 2 diabetes is increased by several factors, which include being overweight or obese, not exercising, eating poorly, having a family history of diabetes, becoming older, smoking, hypertension and various genetic and ethnic background conditions (Ismail et al., 2021). Since Type 2 diabetes is becoming more widespread worldwide, patient education and self-management are crucial elements of quality therapy. People can manage their disease and lower the risk of complications by understanding blood glucose control and the effects of lifestyle decisions (Bellou et al., 2018). 
[bookmark: _Toc232531524]How Blood Sugars Are Maintained 
[bookmark: _Toc232531525]The Role of Glucose in the Body 
The body uses glucose as its main energy source. It is derived from food-based carbohydrates and is carried to cells via the bloodstream, where it is utilised to create energy. Blood glucose levels must be kept inside a healthy range to guarantee the body operates effectively (Alkhatib, 2024). 
[bookmark: _Toc232531526]Normal Blood Glucose Levels 
Homeostasis, in simple terms, is the process by which healthy people keep their blood glucose levels within a specific range. Blood sugar levels are typically less than 7.8 mmol/L after meals and between 4.0 and 5.9 mmol/L while fasting. The pancreas secretes hormones that strictly control these levels. (Mirzadeh et al., 2022). 
[bookmark: _Toc232531527]The Role of the Pancreas 
The image below shows how the pancreas secretes both glucagon and insulin, which are essential for controlling blood glucose levels. Together, these hormones preserve glucose homeostasis and guarantee that the body's cells have a consistent supply of energy (Wewer Albrechtsen et al., 2023). 
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(Pucelik et al., 2021)
[bookmark: _Toc232531528]Insulin 
Insulin is released into the bloodstream by specialised beta cells in the pancreas when blood glucose levels rise after eating. Insulin facilitates the uptake of glucose into bodily cells for energy production. Additionally, it encourages the storage of extra glucose as glycogen in the muscles and liver. Insulin aids in lowering blood glucose concentrations and preserving normal levels through several processes. (Accili et al., 2025).
[image: A diagram of insulin therapy
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(Remedi and Emfinger, 2016)
[bookmark: _Toc232531529]Glucagon 
The Image below illustrates that Alpha cells in the pancreas produce glucagon when blood sugar levels drop. This hormone encourages the release of glucose into blood vessels and accelerates the breakdown of glycogen that is preserved in the liver. Blood sugar levels rise as a result, preventing hypoglycaemia and guaranteeing that the body's energy requirements are satisfied (Wewer Albrechtsen et al., 2023). 
[image: A diagram of a person with diabetes
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(Wewer Albrechtsen et al., 2023).
[bookmark: _Toc232531530]Blood Glucose Regulation in Type 2 Diabetes 
Insulin resistance in Type 2 diabetes impairs blood sugar control. This indicates that the body's cells do not react well to insulin, which makes it challenging for glucose to enter the cells. As a result, the pancreas needs to work harder to produce additional insulin to keep blood sugar levels high (Chandrasekaran and Weiskirchen, 2024).
Over time, chronic hyperglycaemia may result from the pancreas' inability to supply the body's requirements. Major repercussions such as kidney illness, heart disease, nerve degeneration and visual impairment, can arise from poorly managed blood sugar levels. Therefore, a long-term health and welfare depend on maintaining safe and effective blood sugar levels through medicine, a good diet, frequent exercise and monitoring (Kayar et al., 2017).  



[bookmark: _Toc232531531]Cellular Metabolism: How Oxygen and Glucose Produce Energy 
[bookmark: _Toc232531532]Cellular Respiration 
Cells need a steady flow of energy for vital processes including growth, repair, movement, reproduction and body temperature regulation. Cellular breathing is the process that generates this energy, by which cells transform nutrients from food into a type of energy that may be used is known as cellular respiration. The energy produced is stored as adenosine triphosphate (ATP), which drives almost all bodily cellular functions (Mahundi and Manwa,  2015). 
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(Monash University, 2025)
[bookmark: _Toc232531533]The Role of Glucose 
The digestion of carbohydrates produces glucose, which is the body's main energy source. Glucose is carried to bodily cells after being consumed into blood vessels, where it goes through several metabolic processes. During cellular respiration, glucose is broken down inside the cells to release energy. The primary energy currency of the cell, ATP, is created using this energy. Therefore, sustaining proper cellular activity and meeting the body's energy needs depend on sufficient glucose availability (Takahashi, 2022).  
[bookmark: _Toc232531534]The Role of Oxygen 
In order for cells to produce energy, oxygen is equally crucial. The bloodstream carries it throughout the body when it is breathed into the lungs. Aerobic respiration, which occurs in specialised cell structures known as mitochondria, requires oxygen. Cells can efficiently break down glucose and produce a lot of ATP when oxygen is present. Cells must rely on less effective anaerobic activities that generate much less energy when there is little oxygen. 
[bookmark: _Toc232531535]The Process of Aerobic Respiration 
In aerobic respiration, glucose is broken into pieces in the presence of oxygen to produce energy. The general formula for this procedure is: 
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(Monash University, 2025)
In this process, glucose enters the cell and undergoes a number of metabolic processes in the mitochondria to combine with oxygen. ATP, which supplies energy for cellular functions, is created by these processes. The body produces water and carbon dioxide as waste products, which are eliminated by excretion and respiration (Rotimi et al., 2024). 
Relevance to Diabetes Insulin resistance stops glucose from effectively entering cells in people with Type 2 diabetes. Despite elevated blood glucose levels, cells cannot get enough glucose to meet their energy requirements.  As a result, cellular respiration becomes less successful, leading to symptoms such as exhaustion, weakening and impaired physical performance. Good blood glucose control makes it possible for glucose to be used more effectively, promoting regular cellular respiration, sufficient ATP synthesis and general health and wellness (Peng, 2025).
[bookmark: _Toc232531536]The Importance of Recording and Tracking Blood Glucose Levels 
[bookmark: _Toc232531537]Monitoring Blood Glucose 
An essential part of managing diabetes is keeping an eye on blood glucose levels. Frequent monitoring helps determine how well a person's diabetes is being managed and evaluates how everyday lifestyle decisions affect blood sugar levels. Patients can learn how things like food consumption, exercise, medicine, illness and stress affect their blood glucose levels by using blood glucose monitoring. People can take a more active part in controlling their illness and preserving their health by routinely monitoring and documenting blood glucose readings (Ajjan et al., 2024).

[bookmark: _Toc232531538]Benefits of Blood Glucose Tracking 
Better self-management is one of the key advantages of monitoring blood glucose levels. People can spot patterns and trends in their blood glucose swings by keeping track of their readings over time. Patients may be aware of how specific diets, exercise regimens, or drug schedules impact their blood sugar levels, for instance. This information facilitates making 
well-informed decisions about physical activity, food and treatment compliance (Mphasha
and Vagiri, 2025). 
Preventing hypoglycaemia and hyperglycaemia is another significant advantage. Blood glucose levels that are too low are referred to as hypoglycaemia, whilst elevated blood glucose levels are referred to as hyperglycaemia. Both disorders may have unpleasant symptoms and, if addressed, could result in major health issues. Frequent monitoring makes it possible to identify aberrant blood glucose levels early on, allowing people to respond quickly to lower the risk of negative consequences and return levels to a safe range (Demirbilek et al., 2023).
[bookmark: _Toc232531539]Support for Healthcare Professionals 
When evaluating a patient's diabetes treatment plan, accurate blood glucose data give medical professionals crucial information. Clinicians can evaluate the efficacy of drugs, spot possible issues and make well-informed judgements on therapy modifications with the aid of recorded readings. In-depth monitoring information may assist patients and healthcare professionals have more beneficial discussions, promoting individualised treatment and better health results (Reddy and Oliver, 2024).
[bookmark: _Toc232531540]Long-Term Disease Management 
A key component of managing diabetes over the long term is regular blood glucose monitoring. HbA1c readings show improved glycaemic management as a result of routine monitoring. An important metric of diabetes control is the HbA1c test, which calculates average blood glucose levels over a period of around three months. Retinopathy, neuropathy, renal disease and cardiovascular disease are among the long-term consequences that can be prevented by maintaining healthy blood glucose levels. Therefore, maintaining general health and quality of life requires effective monitoring (Poznyak et al., 2022).
[bookmark: _Toc232531541]Methods of Monitoring
Techniques for Monitoring there are various ways for patients to check their blood glucose levels. These include HbA1c testing carried out at regular healthcare reviews, continuous glucose monitoring (CGM) devices that provide real-time glucose measurements and conventional finger-prick blood glucose testing. When combined, these monitoring strategies promote better long-term health outcomes, promote patient involvement and support efficient diabetes treatment. (Davasgaium et al., 2025).
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[bookmark: _Toc232531542]Recommendations 
Pyramid of Health 
The pyramid highlights a balanced eating pattern that emphasises daily consumption of whole grains, fruits and vegetables, olive oil, nuts, dairy products, water and moderate amounts of coffee and wine, while fish, white meat, plant-based proteins, eggs and a small amount of red or processed meat are consumed on a weekly basis (Rondanelli et al., 2023).
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(Rondanelli et al., 2023)
[bookmark: _Toc232531543]Smoking Cessation 
According to research, smoking can exacerbate insulin resistance, which makes it harder for the body to properly control blood sugar levels. Furthermore, it damages blood arteries, raising the risk of problems including peripheral vascular disease, heart attacks and strokes. Therefore, it is important to urge people with Type 2 diabetes to seek behavioural support programs, utilise nicotine medication and access smoking cessation services. Quitting smoking effectively can improve blood glucose management, improve general health and lower the risk of complications from diabetes (Cho et al., 2022). 
[bookmark: _Toc232531544]Healthy Diet 
The foundation of successful Type 2 diabetes management is a nutritious and well-balanced diet. Making healthy food choices lowers the risk of cardiovascular disease, supports weight management and controls blood glucose levels. While selecting lean sources of protein like fish, chicken and beans, people should be encouraged to eat a range of nutrient-rich foods, such as whole grains, fruits, vegetables and legumes. Foods heavy in salt, added sugars and saturated fat should be avoided since they can have a detrimental impact on cardiovascular health and blood glucose regulation. Additionally, portion control is crucial because consuming too many calories can lead to weight gain and poor glycaemic control. Healthy blood glucose regulation can be further supported by cutting back on sugar-filled beverages and substituting them with water or low-calorie options (Mozaffarian, 2016). 
[bookmark: _Toc232531545]Regular Physical Activity 
To improve diabetes outcomes, regular physical activity is crucial, it improves insulin sensitivity, which lowers blood glucose levels and enables body cells to use glucose more efficiently. Brisk walking, cycling, swimming and other aerobic exercises are appropriate. In order to increase muscle mass and enhance metabolic health, strength-training exercises should be done at least twice a week. Improved blood glucose control, weight loss, lower blood pressure, increased cardiovascular fitness and a lower chance of long-term problems are just a few advantages of regular exercise (Amaravadi et al., 2024). 
[bookmark: _Toc232531546]Weight Management 
In people with Type 2 diabetes, maintaining a healthy body weight is especially crucial because being overweight greatly increases insulin resistance. Research indicates that significant improvements in blood glucose control and general health outcomes might result from even a small weight loss of 5–10% of body weight. Healthy eating practices, more exercise and, when necessary, involvement in formal weight-management programs can all help accomplish weight management. Sustainable lifestyle modifications can help people sustain long-term health gains and are more successful than temporary diets (Ko and Kim 2022).
[bookmark: _Toc232531547]Medication Adherence and Education 
Successful diabetes care requires taking prescribed medications as directed and taking part in diabetes education programs. In order to track their progress and make any required treatment adjustments, patients should regularly attend diabetes check-ups and take their prescriptions as directed. Education programs can help people gain a better awareness of their illness, enhance their ability to manage themselves and boost their confidence in handling everyday obstacles. Individuals with Type 2 diabetes can improve their blood sugar control and lower their risk of long-term problems with continued education, medication adherence and routine monitoring (Suprapto et al., 2026).
[bookmark: _Toc232531548]Conclusion 
Elevated blood glucose levels brought on by insulin resistance and compromised insulin action are the hallmarks of type 2 diabetes, a prevalent chronic illness. Maintaining normal bodily functions and averting major consequences depend on effective blood glucose management. Maintaining optimal blood glucose levels is crucial because glucose and oxygen work together during cellular respiration to provide the energy needed for life. 
Frequent blood glucose monitoring and documentation allow people to spot patterns, properly manage their condition and collaborate with medical specialists to maximise therapy. Research shows that lifestyle changes, such as quitting smoking, eating well, exercising frequently, controlling weight and following treatment regimens, can greatly enhance glycaemic control and lower the risk of problems. Healthcare providers can help people attain better health outcomes and enhance their quality of life by raising patient awareness of diabetes and encouraging active engagement in self-management. 
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Fish (4 portions)

Protein plant-based food (4 portions)

3 portions of low-fat dairy products (skimmed milk or low-fat
yogurt: 300-400 g/day) and mineral water (almost 1.5 1/day for
mineral intake).

EVO oil (almost 8 g), nuts (30 g, in particular pistachios and
almonds),

Fruits and Vegetables (5 portions), in particular Green
Leafy Vegetables

3 portions of Whole Grain or Potatoes Eaten In Their
Skins (for fiber and magnesium content) and low
glycemic index carbohycrates (G1<55%)

3-4 times per week of 30-40 min of aerobic and
resistance exercises must be performed.
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