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Introduction
Type 2 diabetes mellitus (T2DM) is a non-reversible metabolic disorder that results in hyperglycemia because of peripheral tissue insulin resistance and pancreatic β-cell dysfunction (Peng et al., 2024). More than 96% of diabetic people are affected by T2DM that forms a major part of metabolic dysfunction syndrome (Peng et al., 2024). This disease arises because of the failure of the body to produce and use the insulin hormone that causes high levels of glucose in the bloodstream and damage the blood vessels, nerves, and other organs. T2DM differs from the autoimmune T1DM since its development is caused by the lifestyle and environmental factors.
The main factors that affect the risk of developing type 2 diabetes include obesity and overweight (especially, central obesity), lack of physical activity, poor dieting (high consumption of processed food and fats), aging, family history of the disease, and ethnicity (Peng et al., 2024; Singh et al., 2025). A high body mass index causes more than half of disability-adjusted life years of T2DM globally. Smoking as the lifestyle factor increases the risk of developing insulin resistance and cardiovascular diseases. In the context of primary care practice, most patients do not realize the effects of their lifestyle on the regulation of the blood glucose level. Thus, the aim of the report is to discuss the mechanisms of glucose homeostasis and metabolism, the importance of glucose monitoring, and evidence-based guidelines on lifestyles in the treatment of type 2 diabetes.
Maintenance of Blood Sugar Levels at Safe and Effective Levels
The blood glucose level is controlled through the interactions of the insulin and glucagon hormones, which are produced in the islets of Langerhans in a very narrow physiological range (approximately 4.0-5.5 mmol/L when fasting) (Holst et al., 2023; Capozzi et al., 2025). The rise of the blood glucose level following the meals leads to stimulation of β-cells via glucose transporters (GLUT2 mainly) that provide the energy source and increase the ATP/ADP ratio (Pallavi and Gandasi, 2025). The closure of the ATP-sensitive potassium channels occurs, cell membrane depolarization appears, and voltage-gated calcium channels become activated and lead to insulin secretion (Pallavi and Gandasi, 2025).
On insulin binding to the insulin receptors on the target tissues such as muscles, adipose tissue, and liver, signaling cascade ensues resulting in the transportation of the GLUT4 protein to the membrane for glucose uptake. Glucose production in the liver is inhibited by insulin through suppression of glycogenolysis and gluconeogenesis (Accili, 2025). On the contrary, in case of hypoglycemia, α-cells secrete glucagon to activate glycogenolysis and gluconeogenesis and restore normal glucose level (Holst et al., 2023). Besides, there are other factors, such as incretins (GLP-1 and GIP), that are secreted from the gut and affect insulin and glucagon secretion (Capozzi et al., 2025). There are other examples such as liver-α cell axis, in which glucagon promotes amino acid uptake and urea synthesis, while amino acids promote glucagon secretion.
The mechanisms discussed above get impaired in Type 2 diabetes. Under such conditions, peripheral tissues become resistant to insulin, and more insulin is needed to decrease the glucose level to the desirable one. Moreover, β-cells lose efficiency in response to the increasing insulin resistance. As a result, hyperglycemia appears resulting in β-cell dysfunction (glucotoxicity), ectopic lipids deposition, inflammation, and oxidative stress. All these factors lead to a vicious cycle (Peng et al., 2024; Accili, 2025). The fact that hyperinsulinemia itself leads to the additional desensitization of insulin signaling pathway and lipid synthesis accounts for the complex metabolism in Type 2 diabetes patients. Therefore, it becomes obvious for the patient that the quantity of carbohydrates and the timing of their consumption matter.
Use of Oxygen and Glucose to Produce Energy through Cell Metabolism
Energy in cells is stored and transported in the form of adenosine triphosphate (ATP). Oxygen and glucose are main substrates for ATP synthesis through aerobic respiration. First, there is glycolysis that occurs in the cytosol and represents glucose transformation into two molecules of pyruvate with net generation of two ATP and two NADH.
Pyruvate goes into mitochondria in the presence of oxygen and gets oxidized to acetyl-CoA. Acetyl-CoA enters the TCA or Krebs cycle resulting in more reducing equivalents. Reducing equivalents, high-energy electrons, get passed on to the electron transport chain which lies in the inner membrane of mitochondria. Protons are pumped out by Complexes I-IV and create electrochemical gradients in the process. Oxygen serves as the final electron acceptor forming water. The formation of water drives ATP synthase to produce ATP. Under the best conditions, 30-32 ATPs are produced from one molecule of glucose (Suomalainen, 2024; van Noorden et al., 2024). High energy-demanding tissues, such as working muscles, prefer oxidation because of the high ATP production in the presence of oxygen, and oxygen supply is important for effective energy production.
Anaerobic glycolysis, in the absence of oxygen, converts pyruvate to lactate and produces only 2 ATPs. It is a less efficient process but can be done to generate energy quickly. Poorly controlled diabetes in some cases is associated with oxidative phosphorylation disorders caused by mitochondrial dysfunction and hyperglycaemia (Suomalainen, 2024). Mitochondria serve a lot of other functions, including ROS generation, calcium handling and apoptosis. Thus, their dysfunction is associated with various problems with cell health. Knowledge about the process will help the patient to see the importance of stable glycaemia and tissue oxygenation for their proper functioning.
Recording and Tracking Blood Sugar Levels in Type 2 Diabetes
Monitoring of blood glucose gives people with Type 2 diabetes an insight into the effects of diet, exercise, medication, and other factors on glycaemia. The self-monitoring of blood glucose or SMBG technique has been advised for many years, but more recently, continuous glucose monitoring (CGM) proved to be better. According to a systematic review and meta-analysis from 2024, the usage of CGM compared to SMBG resulted in reduction of HbA1c by approximately 0.31% (Jancev et al., 2024).
In recent years, a randomised clinical trial among primary care physicians in patients with non-insulin-treated Type 2 diabetes demonstrated better HbA1c lowering (−0.9 percentage points vs. usual care) and significantly higher percentages of time in the desired glucose level of 70-180 mg/dL (Oser et al., 2026). Also, an umbrella review corroborated modest benefits of structured SMBG and CGM on glycaemic control (Foo et al., 2026). Analysis of glucose patterns enables the detection of hypoglycaemia overnight, spikes in glucose levels after meals and the effect of lifestyle modifications, contributing to better management of the therapy and patients' adherence to it.
From a physiological standpoint, frequent monitoring empowers patients to maintain normoglycaemia and thus prevent glucotoxicity and development of microangiopathies and reduces the risk of severe hypoglycaemia. Recording glucose patterns over weeks and months provides objective feedback about progress and may encourage patients to sustain the change in their lifestyles. Joint analysis of glucose readings during consultations reinforces the therapeutic alliance and enables personalisation of treatment plans, supporting LO2 of this module regarding the use of routine health data.
Evidence-Based Recommendations on Lifestyle Changes
Modification of lifestyles is a cornerstone of Type 2 diabetes treatment and enables remission in some cases. According to the 2026 ADA/EASD consensus statement, healthy nutrition, 24-hour physical activities, weight management, psychological support and smoking cessation constitute fundamental pillars of diabetes care (Davies et al., 2026).
Diet strategies creating a consistent calorie deficit are very effective. Structured low-calorie and meal replacement programs in conjunction with physical activity have helped achieve remission (HbA1c <6.5% without glucose-lowering medication) in more than 50% of young adults with early onset Type 2 diabetes (Dasgupta et al., 2026). The Mediterranean diet, low-carb diets and a predominantly plant-based diet help lose weight and keep the glycaemic levels within the target values (Magkos et al., 2020; Davies et al., 2026).
Regular physical activities recommended by ADA/EASD include not less than 150 minutes of moderate or vigorous physical activities per week and resistance exercises two times a week. Resistance training prevents loss of lean body mass in the case of weight loss since muscles are one of the main sites for insulin-mediated glucose uptake (Davies et al., 2026). Reduction of sedentary period and improvement of sleep quality contribute to metabolic health.
The need for smoking cessation. Nicotine causes insulin resistance, increases the progression of atherosclerosis, and increases the risk of microvascular complications. In recent consensus guidelines for people with Type 2 diabetes, developed by international experts, there is a recommendation to include smoking cessation as an integral part of diabetes treatment, and it is possible to prescribe proven medications, like varenicline (Campagna et al., 2026).
As a whole, this group of measures helps to solve the problems associated with the development of insulin resistance and β-cell dysfunction. Weight loss even by 5-10% significantly improves glucose levels in the patient, and in case of larger losses, remission becomes possible and the patient will be able to reduce the number of medications taken. According to the consensus of 2026, attention is drawn to the fact that in order to achieve stable results of behavioral change, it is necessary to address the problem of social determinants of health, to provide psychological assistance and to ensure that the chosen measures are culturally adapted and feasible (Davies et al., 2026). Practice nurses have all the necessary tools to provide brief repeated counseling on changes in lifestyle and the implementation of monitoring of glucose levels using the patient data.
Conclusion
The pathogenesis of type 2 diabetes involves insulin resistance and progressive deterioration of β-cell dysfunction, which leads to chronic hyperglycemia and damage of various organ systems. Glucose levels are maintained in a certain range with the help of reciprocal action of insulin and glucagon, as well as with the participation of incretins and neuronal regulation. Glucose and oxygen metabolism take place through glycolysis, Krebs cycle, and oxidative phosphorylation, resulting in ATP formation. With the violation of these mechanisms, as in the case of type 2 diabetes, it is beneficial for patients to understand not only physiology but also the measures needed to normalize them. It helps to connect the anatomical and physiological knowledge with self-care practice directly.
The recording and monitoring of blood glucose levels – especially via continuous monitoring – provides the advantage of providing information which enables informed decisions to be made and increases patient engagement in their care programs. Lifestyle changes based on current evidence, including the adoption of a healthy diet, exercise, weight loss and giving up smoking are central to the proper treatment of Type 2 diabetes and may even result in remission when the disease is in its early stages. In this way, the provision of an explanation by the practice nurse of the process by which the body controls glucose and generates energy can provide patients with the skills to manage their condition effectively and safely.
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