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1. Introduction
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Figure 1: Diabetes Mellitus
Source: (Rejoy Health, 2024)
Diabetes mellitus is a persistent metabolic disorder, which is typified by a deficiency in the regulation of blood glucose, and Type 2 diabetes is the most widespread. It occurs primarily because of insulin resistance and inexorable macro- and micro-involution of pancreatic β-cells, leading to sustained hyperglycaemia. The management must entail patients learning the physiological processes that take place in glucose regulation, energy generation and the roles that lifestyle behaviours play in their condition. This report explores blood glucose level maintenance in relation to insulin and glucagon, glucose and oxygen involvement in generating cellular energy, the significance of glucose monitoring, and the support of glucose monitoring interventions in the management of Type 2 diabetes through lifestyle modifications.

2. Regulation of Blood Glucose Levels in the Human Body
2.1 Normal Blood Glucose Homeostasis
The physiological mechanism that helps to keep the blood sugar amount at a relatively constant level to furnish the cells with a constant energy supply is known as blood glucose homeostasis. Glucose is a necessary energy source, especially for the brain and other tissues that are metabolically active. Carbohydrates are digested into glucose after intake of carbohydrates, and the glucose is absorbed into the bloodstream, which leads to an increase in the levels of glucose in the bloodstream (Edwin et al., 2024). This increase is sensed by the pancreatic specialised cells in the islets of Langerhans. Pancreatic 2-cells
then respond by releasing insulin, whereas when blood glucose levels are lower, glucagon is released by pancreatic 2-cells.


2.2 Role of Insulin in Blood Glucose Regulation
Insulin is a peptide hormone which contributes significantly by reducing the blood glucose level about an hour or so following a food intake. Insulin diffuses into the bloodstream when the amount of blood glucose increases, and pancreatic 58 cells responsible for producing insulin are stimulated. Research conducted by (Tan et al., 2025) highlights that Insulin is bound to the receptors of the target cells, especially the skeletal muscle and adipose tissue cells, and through these receptors promotes glucose uptake in the blood.
Another important insulin activity is the stimulation of glucose-transporting proteins, particularly GLUT4, which enables the intake of glucose into cells to be converted into energy. Glucose can be directly used in the production of ATP or the storage of glycogen in muscle cells. Insulin is also known to stimulate glycogenesis, the process of converting surplus glucose to glycogen that is stored in the liver and muscles to be used later (Salih et al., 2022). 


2.3 Role of Glucagon in Blood Glucose Regulation
Glucagon is a counter-regulatory hormone to insulin and is significant when blood glucose is decreased during fasting or other times. The glucagon that is emitted by pancreatic 8-cells when the glucose levels decline mainly acts on the liver. Glucagon prompts glycogen degradation, turning glycogen into glucose, and gluconeogenesis, the creation of novel glucose out of non-carbs. The processes will free glucose into the blood, eliminating hypoglycaemia and making sure that tissues still obtain enough energy (Indarto et al., 2022).
The interplay between insulin and glucagon to enable the body to normalise food consumption and energy demands and keep blood glucose levels normal represents a slight change in blood glucose levels.


2.4 Blood Glucose Dysregulation in Type 2 Diabetes
In Type 2 diabetes, the body is no longer able to regulate blood glucose levels normally, primarily because of insulin resistance, i.e. body cells no longer respond to insulin as well as they could have previously. Smedegaard et al.( 2025)  finds that although in the early stages, the pancreatic B-cells adapt to this by producing more insulin, over time, the cells with continued stress are subjected to progressive dysfunction and decreased secretion of insulin.
This leads to reduced uptake of glucose by tissues, resulting in ongoing hyperglycaemia. Prolonged high glucose in blood may harm blood vessels and organs, creating the potential for complications through cardiovascular disease, kidney disease, diabetic neuropathy and retinopathy.


3. Role of Oxygen and Glucose in Cellular Energy Production (Cell Metabolism)
3.1 Importance of Glucose and Oxygen
The cells need a constant supply of energy to be able to accomplish vital biological processes, including muscle contraction, active transport, protein synthesis and the maintenance of cell structures. This energy is generated as adenosine triphosphate (ATP), which is the major currency of energy in cells. The glucose found in the dietary carbohydrates gets absorbed into the bloodstream and gets into the cell. Chemical energy is stored in the cell, and when it is consumed, glucose is metabolically reacted and results in the release of that energy (Maguolo et al., 2024). The oxygen, which is supplied to the body via the respiratory system and delivered to the bloodstream by blood, enables the cell to extract a significantly greater quantity of energy out of glucose than in anaerobic metabolism. 


3.2 Cellular Respiration Process
Cellular respiration refers to a chain of metabolic responses that take place primarily in the cytoplasm and the mitochondria to decompose glucose to produce ATP. It manifests itself in three steps.
The second step entails the link reaction and Krebs cycle, which take place within the mitochondria. The pyruvate gets into the mitochondria, where it is changed into acetyl-CoA in the link reaction, with carbon dioxide as a waste product. The acetyl-CoA is then processed through the Krebs cycle, where further breakdown is carried out, and more energy carriers such as NADH and FADH2 are formed (Younas et al., 2026).
The last process is the electron transport chain, which is on the inner membrane of mitochondria. At this phase, NADH and FADH2 take part and transfer electrons through a platform of protein complexes to generate a gradient of protons, which provides energy for the production of adenosine triphosphate. Oxygen is used as the last electron acceptor and reacts with hydrogen ions to create water. It can enable the production of ATP via oxidative phosphorylation (Gray et al., 2024).
Overall reaction: Glucose + Oxygen → Carbon dioxide + Water + ATP energy


3.3 Relationship with Type 2 Diabetes
In Type 2 diabetes, the movement of glucose in cells gets impaired due to impaired action of insulin. The resistance to insulin means that the muscle and adipose tissue cells can no longer efficiently take in the glucose in the bloodstream. Even when glucose can be found in the blood, the process of its uptake into cells can be inefficient, which interferes with normal metabolism and decreases energy supply. According to (Chotolli and Agostini, 2023)  continuous hyperglycaemia can induce mitochondrial dysfunction and augment oxidative stress that can significantly damage tissues as well. 


4. Importance of Recording and Tracking Blood Glucose Levels in Type 2 Diabetes Management
4.1 Purpose of Blood Glucose Monitoring
Measuring and monitoring blood glucose is a very crucial aspect of proper management of Type 2 diabetes since it allows individuals to know how their glucose levels fluctuate. Frequent monitoring will give patients information regarding the daily glucose patterns and what factors can induce changes in the concentration of blood glucose either upwards or downwards (Wasserman, 2022). Glucose monitoring leads to patients being able to sense when there are instances of hyperglycaemia (high blood glucose) or hypoglycaemia (low blood glucose) so that they can take early action before complications arise. (Edwin et al., 2024) illustrated that high glucose levels could be a sign of poor control of the disease, and low sugar levels could be a sign of an overdose of medication or insufficient food consumption.


4.2 Benefits of Long-Term Blood Glucose Tracking
Continuous monitoring of blood sugar over an extended period is helpful in controlled medication administration by enabling a medical practitioner to evaluate trends as opposed to taking a test at a time. Ongoing diagnoses can also indicate how the treatment plans are keeping the glucose levels within their normal range, as well as whether the patient will need extra measures (Richter et al., 2025).
Blood glucose records are also effective in enabling patients to know how their lifestyle behaviours can affect their condition. Comparison between glucose results and the foods and beverages consumed, exercise, and stress can help individuals determine the behaviours that positively or negatively affect blood glucose levels. 


4.3 Role of Healthcare Professionals
Practice nurses, as well as other health professionals, can make an impact in patient-disciplined blood glucose management. Education about proper monitoring methods, interpretation of the results of glucose level control and the necessity of proper record-keeping can be employed by the nurses.
Nurses will be able to collaborate with patients in achieving realistic objectives and create personalised care plans according to their lifestyle, treatment requirements and glucose patterns (Lundqvist et al., 2024). With regular support and communication, healthcare workers can promote patient participation in self-management and enhance self-confidence and long-term outcomes of diabetes management. 

5. Evidence-Based Lifestyle Recommendations for Improving Type 2 Diabetes Management 
5.1 Dietary Modification
Nutrition change appears to be an important aspect of Type 2 diabetes management since food preferences directly impact the regulation of blood sugar and metabolic well-being. Having a balanced diet that contains the right amount of each type of carbohydrate, protein, and healthy fats can sustain constant levels of blood glucose and good health.
Patients need to be encouraged to take more dietary fibre by consuming food items like vegetables, whole grains, legumes and fruits. Rapid rises in blood glucose after meals would be lessened by fibre, as it slows down the digestion and absorption of glucose (Tan et al., 2025). It is also necessary to reduce refined carbohydrates such as sugary foods and processed carbohydrates since the above-mentioned foods can impact blood glucose levels with significant rises.


5.2 Physical Activity
Physical exercise is critical in lowering the blood glucose level among people with Type 2 diabetes. Aerobic exercises, such as walking, cycling and swimming, and resistance training exercises to enhance muscle strength are recommended.
Exercise also enhances insulin sensitivity, as well as glucose uptake by skeletal muscles. The muscles during physical activity demand more energy and use more glucose, helping lower the level of glucose in the blood. Exercise also helps to manage weight as it burns extra calories and helps to lose superfluous fat on the body, leading to metabolic wellbeing (Salih et al., 2022).

5.3 Smoking Cessation
Smoking cessation plays a significant role as a part of a lifestyle intervention due to the potential aggravation of diabetes control by smoking. Exposure to nicotine is a factor in insulin resistance, impairing the effectiveness of insulin in maintaining the level of blood glucose. Inflammation and blood vessel damage (increased by smoking) also predispose the patient to cardiovascular disease and other complications of diabetes (Indarto et al., 2022). Nicotine replacement therapy and behavioural counselling, as well as smoking cessation programmes, should be used to support the patients.


5.4 Weight Management
Abdominal fat or excess body weight has been identified as a contributor to insulin resistance in the normal pathways of insulin signalling. Weight loss can moderately raise insulin sensitivity, improve glucose metabolism and minimise cardiovascular issues. Healthy eating and exercise habits are some of the best strategies that can be used to manage and reduce the weight of persons with Type 2 diabetes (Smedegaard et al., 2025).


5.5 Patient Education and Self-Management
The management of diabetes needs patient participation. Due to awareness of the condition, treatment plans, and regular health check-ups, patients make informed decisions about their health. Practice nurses have a significant role to play as they may offer education about blood glucose monitoring, medication adherence and lifestyle changes. According to  (Gray et al., 2024) Periodic assistance and individualised care interventions assist patients to gain confidence in self-management, enhance glucose control and decrease the likelihood of long-term problems.


6. Conclusion
New ways of managing Type 2 diabetes should involve maintaining the balance of blood sugar levels through frequent monitoring and maintaining a healthy lifestyle. Insulin and glucagon are key considerations in determining the amount of glucose in the blood, and glucose metabolism provides the energy required to enable normal cell functioning. The measurement of blood glucose can help a patient and medical care providers to identify patterns, analyse treatment, and prevent complications. Lifestyle changes can boost insulin
[bookmark: _Toc241331045]sensitivity and overall health outcomes with the appropriate diet, exercise, cessation of smoking and weight management.
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