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Introduction 

Diabetes mellitus is a long-lasting metabolic condition that is caused by chronic 

hyperglycaemia caused by a lack of insulin secrets, insulin effects, or both. The most 

common type is Type 2, which is closely linked with the modifiable lifestyle conditions 

including obesity, lack of physical activity and poor eating habits (Ahmad et al., 2026). 

The increase in the number of diagnoses in the primary care environment underscores 

the actual importance of patient education and disease management plans. In healthy 

physiological states, the blood glucose level is tightly controlled within a high and low 

range via the action of several hormones. 

Insulin helps in the absorption of glucose in the body cells to generate energy 

whereas glucagon helps to maintain the blood glucose levels normal. In Type 2 diabetes, 

there is the development of insulin resistance which decreases the responsiveness of the 

body to insulin. The functioning of pancreatic beta cells can decrease with time and result 

in inadequate insulin synthesis and chronic hyperglycaemic state (Alserhani et al., 2025). 

A prolonged TG condition leads to the development of major complications such as 

cardiovascular disease, neuropathy, nephropathy and retinopathy. Some of the main risk 

factors are an aging population, genetic predisposition, central obesity, sedentary 

lifestyle, cigarette and socioeconomic factors. These factors need to be understood as a 

way of preventing and early identification and treatment of the condition. 

Regulation of Blood Glucose Levels 

Blood glucose level is an important aspect that should be controlled to maintain 

homeostasis. The endocrine role of the pancreas is the major regulator of this process. 

The pancreas has groups of specialised cells referred to as the Islets of Langerhans. Beta 

cells and alpha cells can be found in these islands producing insulin and glucagon 

respectively (Barchiesi et al., 2025). These hormones coexist in a counter-regulatory 

relationship to ensure that the level of blood glucose is within a safe physiological range. 

When the blood glucose level increases, the insulin is released especially after 

consuming carbohydrates. It attaches to the insulin receptors of the target tissues like 
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skeletal tissue and fat. This communication activates the removal of glucose transporters 

to the cell membrane that enables glucose to be introduced into the cell. When glucose 

gets inside it can be utilized in immediate production of energy or it can be stored in 

glycogen in the liver and in the muscles through the process of glycogenesis. Insulin is 

also able to prevent gluconeogenesis, which decreases the synthesis of new glucose in 

the liver. 

Glucagon is a counter regulating hormone. Glucagon is secreted in response to a 

reduction in blood glucose such as during fasting or strenuous exercise by alpha cells. It 

triggers glycogenolysis or the breakdown of glycogen into glucose and gluconeogenesis. 

These activities raise the amount of glucose in the blood, and this keeps the body 

constantly active with energy to essential organs, especially the brain. This control system 

works by way of negative feedback (Cao et al., 2024). Increase in glucose levels causes 

an increase in insulin secretion to reduce glucose levels. When the glucose levels drop 

glucagon secretion rises to elevate glucose levels. This is a finely balanced system that 

is disturbed in Type 2 diabetes. Insulin resistance refers to a situation where the cells are 

not responsive to insulin which causes low uptake of glucose. This results in glucose 

being left in blood hence hyperglycaemia. In the long run, the long-time reliance on the 

beta cells can lead to insulin production and deteriorate glycaemic control. The 

connection between the physiological functioning and the anatomical structure is obvious. 

The direct effect of structural changes in physiological processes is the dysfunction of 

pancreatic beta cells, which directly affects hormonal regulation. 

Cellular Metabolism: The Role of Oxygen and Glucose in Energy Production 

Most cells in the human body use glucose as their main energy substrate and the 

energy source is vital in ensuring normal physiological functioning. Cellular respiration is 

the biochemical process in which glucose is transformed into the primary energy currency 

in cells namely adenosine triphosphate (ATP). This process takes place through the 

involvement of oxygen and mostly happens in specialised organelles called mitochondria 

(Dwibedi et al., 2022). The precise generation of energy is the basis of maintaining cellular 

processes and homeostasis in general. The cellular respiration follows a series of three 
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steps. The initial phosphorylation occurs in the cytoplasm, which is referred to as the 

glycolysis stage. In the glycolysis process, a molecule of glucose is enzymatically cleaved 

to produce two molecules of pyruvate with a minor production of ATP and reduced 

coenzymes. This step is independent of oxygen and can take place in the anaerobic state. 

Nevertheless, to produce energy at its highest levels, oxygen is required to take place in 

the following stages. 

The Krebs cycle is the second stage that is situated in the mitochondrial matrix. In 

this case, pyruvate is oxidized to the high-energy carriers of electrons that are stored as 

potential energy. The last step is the electron transport chain which occurs along the inner 

membrane of the mitochondrion. The use of oxygen as the last electron acceptor allows 

a much larger number of ATP to be produced using oxidative phosphorylation. ATP 

produced by this mechanism plays a role in the essential physiological processes such 

as muscle contraction, nerve impulse conduction, active membrane transport, protein 

synthesis and cell repair (Hakeem et al., 2024). Insulin resistance in patients with Type 2 

diabetes affects the process of glucose uptake into the cells. Although the blood glucose 

level is high, there is a decrease in intracellular glucose supply leading to compromised 

efficiency in ATP production. The result of this metabolic imbalance may be fatigue and 

low physical performance. Also, persistent hyperglycaemia facilitates oxidative stress and 

vascular damage, which predisposes to the occurrence of the long-term complications. It 

is thus important to have the ability to effectively regulate glucose to achieve energy 

production as well as the prevention of progressive tissue injury. 

Importance of Recording and Tracking Blood Glucose Levels 

Regular data monitoring is one of the key components of the efficient management 

of Type 2 diabetes. The measurement of blood glucose helps patients and medical 

workers to assess the success of treatment methods and determine trends in glycaemic 

regulation. Regular monitoring is objective evidence that helps in the process of clinical 

decision-making and encourages patient involvement in self-care (Parker, 2020). Blood 

glucose self-monitoring is usually done through a glucometer which measures blood 

samples collected by pricking fingers into the capillary blood. The approach can give real-



5 
 

time data on the current glucose levels and enables patients to react to the changes 

accordingly. CGM devices provide a more in-depth information as they monitor the 

changes in glucose levels during the day and night and reveal the patterns that might not 

be revealed during intermittent readings. Moreover, glycated haemoglobin (HbA1c) test 

indicates average blood glucose level during two to three months, which gives a vital 

indicator of the long-term metabolic control. 

Monitoring and measuring of blood glucose helps patients to understand how 

lifestyle interventions like diet, physical activity, stress and drug adherence affect their 

state. Determining constant trends assists in the prevention of acute complications such 

as hypoglycaemia and the extreme hyperglycaemia. In the case of healthcare workers, it 

is possible to use this routine information and adjust medications, conduct individual care 

planning and identify patients who are more exposed to developing long-term 

complications (Shah et al., 2021). Routine monitoring has drawbacks although it has its 

advantages. Others can be anxious and uncomfortable or have a financial constraint that 

decreases the adherence. Unreliable readings may also be caused by inaccurate 

technique, and this may influence the treatment decisions. Thus, formal education and 

continuous professional care are necessary to achieve proper data interpretation and safe 

self-care. The methodical application of regular health data shows very well how the 

knowledge of physiology is applied in practice in clinical practice. 

Evidence-Based Lifestyle Recommendations 

Lifestyle change is a principle of Type 2 diabetes care, and it is well acknowledged 

as a key element of the long-term glycaemic management. The studies have shown that 

specific dietary, physical activity, smoking behaviour and weight management changes 

have a strong positive impact on insulin sensitisation and the risk of complications. In 

comparison, lifestyle interventions can be described as solutions to insulin resistance that 

do not rely on pharmacological intervention but the underlying metabolic dysfunction 

(Ahmad et al., 2026). Change of diet plays a central role in controlling the level of glucose 

in the blood. Whole grain, vegetarian, lean protein, and non saturated fat diets lead to 

slower glucose absorption rates as well as postprandial peaks. By avoiding high 
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glycaemic index and refined carbohydrates, one will avoid the rapid increase in blood 

glucose levels, so the pancreatic beta cells will not have to work hard. High dietary fibre 

slows down gastric emptying and enhances the glycaemic stability. Moreover, decreasing 

the amount of excess calories helps to maintain weight loss lowering adipose tissue-

related inflammation and increasing the insulin receptor sensitivity at the cellular level. 

Exercise is also very imperative to the physiology. Glucose uptake does not require 

insulin, and is stimulated, through alternative metabolic pathways, by skeletal muscle 

contraction during exercise. Frequent aerobic and resistance exercises lead to greater 

efficiency of mitochondria, greater retention of muscle glycogen and overall elevated 

insulin sensitivity. Physical activity also decreases blood pressure and improves lipid 

profiles in addition to the glycaemic gains, which reduces cardiovascular risk that is high 

in diabetes. Cessation of smoking is also relevant (Alserhani et al., 2025). Nicotine 

exposure helps in endothelial dysfunction as well as insulin resistance, which accelerates 

the process of vascular damage. Cessation of smoking enhances vascularization, lowers 

the levels of oxidative stress and diminishes the risk of macrovascular complications. 

Weight control is closely associated with better metabolic consequences. Small changes 

in weight cause significant changes in HbA1c and insulin sensitivity. Nevertheless, 

obstacles like socioeconomic obstacles, cultural eating habits and mental defence can 

interfere with compliance. Long term behavioural change, therefore, requires 

personalised care planning, education and long-term professional support. 

Conclusion 

Diabetes type 2 is a progressive and complicated metabolic illness that is 

characterised by a lack of insulin regulation caused by the resistance to insulin and 

dysfunction of the pancreatic beta cells. In usual physiological state, the glucose levels of 

the blood are well maintained by a series of regulated hormonal processes that include 

insulin and glucagon that make sure that glucose is used in the cells to produce energy, 

and that it does not build up in the body. The presence of glucose along with oxygen is 

necessary in the formation of adenosine triphosphate (ATP) which aids all other 

physiological functions such as muscle contraction, nerve conduction and tissue repair. 
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Interference with these regulatory processes in Type 2 diabetes causes sustained 

hyperglycaemia that in the long run causes the risk of microvascular as well as 

macrovascular disease. Management would involve proper knowledge of the physiology 

and realistic measures employed to manage and regulate the condition hence effective 

management can only be achieved by having a complete insight into the physiology and 

the practical measures employed in the treatment of the condition. Routine blood glucose 

and HbA1c tracking allows identifying tendencies early, facilitates prompt clinical 

interventions and allows planning personal care. 

Lifestyle change has been the focus of enhancing better metabolic results. It has 

been demonstrated that dietary modifications, physical exercise, smoking quit and weight 

control are very helpful in improving the insulin sensitivity and decreasing the risks in long 

term health conditions. Structured education, interpretation of routine health data and 

facilitation of sustainable behavioural change are also important activities as a practice 

nurse. Educating patients on information and practical skills empowers them to have 

better self-management, increase compliance with treatment and maintain safer and 

more effective long-term management of their condition. 
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