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1.0  Introduction
Diabetes mellitus is a lifelong metabolic condition in which blood sugar stays persistently high, a state called hyperglycaemia. Furthermore, It occurs mainly in two forms. Thus, in type 1 diabetes, the immune system attacks and destroys the insulin-producing beta cells of the pancreas, so the body makes no insulin at all. Type 2 diabetes (T2D) works differently: the tissues respond poorly to insulin (insulin resistance) while the beta cells slowly lose their ability to function. Insulin is still made in type 2 diabetes (T2D), but the tissues become less responsive to it, and over time the amount produced can no longer keep glucose within a healthy range (Lee, Park and Choi, 2022).
In addition, (T2D) does not arise from one cause. It develops from several linked risk factors, including older age, inherited susceptibility, a family history of diabetes, obesity (especially fat around the abdomen), inactivity, a poor diet and smoking. Environmental conditions, socioeconomic circumstances and other metabolic disorders can contribute too. A recent review highlights how genetic, dietary, environmental, microbiome and metabolic influences interact in the development of T2D (Singh et al., 2024).
The condition matters because long-standing high blood sugar can damage the heart, kidneys, eyes, nerves and other body systems. Its global burden is also growing: an estimated 589 million adults aged 20 to 79 were living with diabetes in 2024, most of them with type 2 (Sun et al., 2025). Primary care therefore has an important part to play in teaching patients about their condition, encouraging suitable glucose monitoring and helping them make lifestyle changes they can maintain.
2.0  How Blood Sugar Levels Are Maintained at a Safe and Effective Level
Several organs and hormones work together to keep blood glucose within a safe range, including the pancreas, liver, skeletal muscle and adipose tissue. After a meal containing carbohydrate, glucose passes from the gut into the blood. The rise in blood glucose signals the pancreatic beta cells to release insulin. Insulin helps insulin-sensitive tissues such as skeletal muscle and adipose tissue take up and use glucose, and it prompts the liver and muscles to store glucose as glycogen. It also reduces the amount of glucose the liver releases (Lee, Park and Choi, 2022).
Moreover, The liver acts as both a store and a supplier of glucose. When glucose is plentiful, insulin drives glycogenesis, the conversion of glucose into glycogen for storage. Between meals, blood glucose falls and insulin secretion drops, while the pancreatic alpha cells release more glucagon. Glucagon triggers glycogenolysis, the breakdown of glycogen in the liver, and gluconeogenesis, the production of new glucose from sources such as glycerol and amino acids (Habegger, 2022).
Again, This balance between insulin and glucagon helps prevent blood glucose from rising too high or falling dangerously low. Adrenaline, cortisol and growth hormone contribute as well, particularly during fasting, stress or low blood glucose. The liver constantly adjusts how much glucose it releases in response to nutritional and hormonal signals (Habegger, 2022).
In T2D this control system breaks down. Because of insulin resistance, muscle, adipose tissue and the liver respond less well to insulin, so less glucose is taken up while the liver continues to release too much. At first the pancreas makes up for this by secreting extra insulin, but beta-cell function can decline with time. The result is persistently raised blood glucose, both during fasting and after meals (Lee, Park and Choi, 2022).
Besides, Glycated haemoglobin (HbA1c) is especially useful for judging long-term control, since it reflects average blood glucose over roughly the previous two to three months. Checking blood glucose directly, when clinically appropriate, adds information about day-to-day changes and helps patients see how food, exercise, medication and other behaviours affect their levels.
3.0  How Oxygen and Glucose Are Used to Produce Energy Through Cell Metabolism
Glucose is a key fuel for the body's cells. After entering a cell, it is broken down by glycolysis in the cytoplasm, which splits one six-carbon glucose molecule into two molecules of pyruvate. This step also yields a small amount of ATP directly and produces NADH, the reduced form of NAD (Su, Villard and Manneville, 2023).
For instance, when oxygen is available, pyruvate moves into the mitochondria and is converted to acetyl-CoA, which then feeds into the tricarboxylic acid (TCA) cycle, also known as the Krebs cycle. The cycle generates NADH and FADH₂, which deliver high-energy electrons to the mitochondrial electron transport chain. As the electrons pass along the chain, a proton gradient builds up across the mitochondrial membrane. ATP synthase uses that gradient to make ATP from ADP and inorganic phosphate, providing energy for many cell activities (Su, Villard and Manneville, 2023).
Consequently, oxygen is essential for the final stage, oxidative phosphorylation, because it is the last electron acceptor in the chain. Aerobic respiration produces far more ATP from each glucose molecule than glycolysis alone. When oxygen supply is insufficient, cells rely more on anaerobic glycolysis, in which pyruvate is turned into lactate. This allows glycolysis to carry on, but at the cost of much lower ATP output (Su, Villard and Manneville, 2023).
In summary, the pathway runs as follows: glucose → glycolysis → pyruvate → acetyl-CoA → TCA cycle → electron transport chain + oxygen → ATP + carbon dioxide + water. Cells then use the ATP for essential work such as muscle contraction, active transport of ions, maintaining cell membranes and building cellular components.
4.0  How Recording and Tracking Blood Sugar Helps Individuals with Type 2 Diabetes
Recording blood glucose helps patients see how their levels respond to everyday activities. Depending on the treatment plan, self-monitoring might involve testing fasting, pre-meal or post-meal glucose, or testing when symptoms of low or high blood sugar appear. The aim is not just to collect numbers; readings are most useful when considered alongside diet, physical activity, medication and symptoms.
Structured self-monitoring can bring to light patterns that would otherwise go unnoticed. A patient may find, for example, that readings are regularly higher after certain meals or lower after being active.
The evidence suggests structured self-monitoring brings a modest improvement in HbA1c for adults with type 2 diabetes who do not use insulin. A 2023 systematic review and meta-analysis of 5,372 participants found a small improvement in HbA1c and in confidence with self-managing diabetes, although the authors pointed out inconsistencies and weaknesses in the evidence (Holmes-Truscott et al., 2023). A further meta-analysis suggested that self-monitoring works best when it is part of a structured management plan, not simply measuring glucose and doing nothing with the result (Zou et al., 2023).
Patients should therefore keep to the monitoring schedule agreed with their healthcare provider. Testing too often without a clear reason can cause unnecessary worry and cost, whereas testing too little may mean important patterns are missed. Results should be interpreted together with HbA1c and the person's overall treatment.
5.0  Evidence-Based Recommendations on How Lifestyle Changes Could Improve the Condition
Diet
Diet is central to managing type 2 diabetes, but the focus should be on an eating pattern a person can maintain rather than on short-lived, highly restrictive diets. The emphasis is on eating more vegetables, whole grains, legumes, high-fibre foods and healthy fats, and cutting back on refined carbohydrates, processed foods and sugary drinks. Attention to portion size and total energy intake is also important, especially for people who are carrying excess weight.
No single diet suits everyone with T2D. A large network meta-analysis of 42 studies with almost 5,000 participants found that several different dietary approaches lowered blood glucose, although the strength of the evidence differed between diets (Jing et al., 2023). Another review noted that Mediterranean, plant-based, low-carbohydrate and low-glycaemic-index diets can each benefit different aspects of cardiometabolic health, with some supported by stronger evidence than others (Dyson et al., 2023).
The Mediterranean diet has particularly good support in T2D. It centres on vegetables, fruit, pulses, whole grains, nuts, fish and healthy fats. A 2024 meta-analysis reported improvements in blood glucose, body mass index and blood pressure among people following it (Zheng et al., 2024). Even so, dietary advice should be individualised, taking account of food preferences, affordability, medication and nutritional goals. Most importantly, the changes chosen should be ones the person can sustain in the long term.
Physical Activity
Regular physical activity increases glucose uptake by skeletal muscle and improves insulin sensitivity. Exercise can therefore improve blood sugar control even when little weight is lost. People should build up their activity gradually, with their fitness, age, any complications and advice from healthcare professionals in mind.

Current research supports both aerobic and resistance exercise. A systematic review and meta-analysis by Asfaw and Dagne (2022) showed that physical activity can improve glucose control in people with diabetes. Memelink et al. (2023), in another systematic review, found that adding exercise to a calorie-restricted diet gave extra benefits for body weight, glycaemic control and cardiorespiratory fitness in adults who were overweight or had type 2 diabetes. Where possible, adults should aim for regular moderate-intensity activity that includes both aerobic and strength training, and should limit long periods of sitting.
Weight Management
For patients with excess weight, gradual weight loss can improve insulin sensitivity and blood sugar control. Weight management should be approached without judgement, and small, sustainable changes are often more realistic than drastic dietary restriction. Lifestyle intervention research links weight loss with better glucose regulation (Jayedi et al., 2024).
Smoking Cessation
Smoking needs to be addressed because it is associated with worse metabolic and cardiovascular outcomes in people with diabetes. Smokers should be offered evidence-based support to stop, combining behavioural advice with suitable medication where appropriate. Research is still examining how stopping smoking relates to weight change and diabetes risk, but quitting remains an important step towards better overall health (Yu et al., 2026).
Lifestyle advice must also be realistic and centred on the individual. Diabetes education that stresses self-management, together with goal setting, monitoring and regular follow-up, can help patients build this knowledge into their daily routines.
6.0  Conclusion
Type 2 diabetes arises from a mix of metabolic processes and lifestyle factors, chiefly insulin resistance and the gradual failure of beta cells. Insulin, glucagon, the liver, muscle and fat tissue all contribute to regulating blood sugar. Glucose is a vital fuel that is converted to ATP through glycolysis, the citric acid cycle and oxidative phosphorylation, with oxygen allowing efficient energy production under aerobic conditions.

For people with type 2 diabetes, checking glucose when it is needed can reveal trends and support informed self-care, although monitoring works best alongside education and guidance from healthcare professionals. The research supports sustained improvements in diet, regular exercise, weight control and stopping smoking. As a practice nurse, giving clear information and helping patients set realistic goals can build their confidence and involvement in managing their diabetes.
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