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[bookmark: _Toc242437554]Introduction 
Type 2 diabetes mellitus can be defined as a condition in which a person has high blood sugar due to insulin resistance. The hormone insulin is manufactured by the pancreas and facilitates the transfer of glucose to the body cells for energy production (Davies et al., 2026). Normally, there is control of blood glucose levels are controlled through the homeostatic process in which insulin and glucagon act together.  In the case of T2DM patients, these processes fail, leading to high blood glucose and causing complications such as microvascular and macrovascular problems. Type 2 diabetes mellitus is the most common chronic illness around the world.
There are various risk factors responsible for the development of T2DM. Modifiable risk factors include obesity, sedentary lifestyle, smoking and consumption of a diet with high amounts of saturated fat, refined carbohydrates, and added sugar (Gherasim et al., 2023). The non-modifiable risk factors are older age, family history, genetics and ethnicity. However, while genetic factors affect the risk of developing the disease, there is evidence to suggest that lifestyle factors play an important role in the increased prevalence of T2DM.
This report aims to study the anatomical and physiological processes responsible for blood glucose regulation, to illustrate how glucose and oxygen are used in cellular metabolism to generate energy, to emphasise the significance of measuring blood glucose levels, and to critically analyse the available lifestyle interventions that can help manage Type 2 Diabetes Mellitus.
[bookmark: _aug0ebeqs999]

[bookmark: _Toc242437555]Section 1: Anatomy and Physiology
[bookmark: _5yxlrxgklj97][bookmark: _Toc242437556]1.1 Explaining how blood sugar is regulated
It is vital to maintain glucose levels in the blood to ensure proper physiological functions, and the regulation of glucose levels in the blood can be described using the concept of Homeostasis. The negative feedback process of regulating the glucose level in the blood through insulin happens in the pancreas through the use of hormones like insulin and glucagon (Bich and Menatti, 2025). The pancreas has groups of endocrine cells known as the Islets of Langerhans and contains the beta and alpha cells.
After taking foods rich in carbohydrates, blood sugar concentration increases beyond the physiological range. This leads to the secretion of insulin from beta cells of the pancreas into the bloodstream. As a result, there is a reduced concentration of blood glucose, and homeostasis is re-established (Balasubaramaniam and Pouwels, 2023). On the other hand, a reduction in blood glucose leads to the conversion of glycogen into glucose by the hormone glucagon.
As far as Case Study 1 is concerned, this regulatory process becomes compromised in those individuals suffering from Type 2 Diabetes Mellitus as a result of insulin resistance. Although insulin will be present in the body, there will be ineffective body cells that cannot respond well, thus not allowing for effective glucose uptake and causing high blood sugar (Shen et al., 2023). Importantly, this means that although the homeostatic system works perfectly fine in a healthy state, external factors, like obesity, laziness, and improper nutrition, can lead to disturbances in the physiological processes.
[bookmark: _e8dhpr344hrj][bookmark: _Toc242437557]1.2 Describing cell metabolism
Control of the glucose concentration is important because glucose provides energy for cells. In cellular respiration, glucose reacts with oxygen to form ATP, carbon dioxide, and water in the mitochondria (Muñoz et al., 2024). ATP provides energy for the body to carry out different functions.
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Figure 1: Cell metabolism
(Source: Muñoz et al., 2024) 
The relationship between the regulation of blood glucose levels and cell metabolism is highly significant in the case of Type 2 Diabetes Mellitus. The reason behind elevated blood glucose levels is that the body is resistant to insulin, hence failing to transfer glucose into the body's cells for effective use in the production of ATP (Rubio-Navarro et al., 2023).  It is essential to note that this means that the term hyperglycaemia is not only associated with the presence of high levels of blood glucose, but also with an inability of the cells to use energy.
[bookmark: _Toc242437558]Section 2. Pathophysiology of Type 2 Diabetes Mellitus and Effect of Lifestyle Factors on It
[bookmark: _Toc242437559]2.1 Disruption in Blood Glucose Regulation
From the point of view of Mirzadeh et al., (2022) the physiology of T2DM can be described through the concept of Homeostasis, where physiological activities take place in order to keep stability within the internal environment. In a normal situation, blood glucose is controlled using a negative feedback loop in which the mechanism involves the pancreas, insulin, and glucose transfer. The insulin hormone is produced by beta cells of the pancreas and helps in glucose transfer into cells. However, in the case of T2DM, the above-mentioned mechanism fails because of the occurrence of insulin resistance when the cells become resistant to the action of insulin (Yoshida et al., 2025). Hence, the glucose level is elevated in the bloodstream, resulting in hyperglycaemia. The pancreas, in response to hyperglycaemia, releases more insulin, which, if it persists, can cause beta-cell dysfunction. In Case Study 1, this inability of the body to regulate blood glucose levels poses a threat to homeostasis, leading to complications like cardiovascular diseases, renal disease, and neuropathy. 
[bookmark: _ds241vt1q9um][bookmark: _Toc242437560]2.2 Impact of Lifestyle Factors on Glucose Control
According to NHS the lifestyle of a patient plays a vital role in the development of T2DM (NHS , 2025). Poor lifestyles with poor dietary habits, which include diets consisting of refined carbohydrates, saturated fat, and high sugar content, cause obesity and insulin resistance. Lack of physical activity causes poor use of glucose by muscle cells, while smoking causes oxidative stress and inflammation. According to the Behaviour Change Risk Factor Model, it is possible to explore the behaviours mentioned above as modifiable determinants affecting the progression of the disease (Albarracín et al., 2024). Therefore, it is possible for the patients in Case Study 1 to control the risk factors in question in order to regulate their blood sugar levels. 
[bookmark: _9vo19r7wh7gk][bookmark: _Toc242437561]2.3 Critical Evaluation
One of the major benefits of lifestyle modification is the fact that it addresses the root cause of insulin resistance as opposed to just managing the symptoms. Ccami-Bernal et al., (2023) have indicated that healthy diets, exercise and quitting smoking can help in achieving better insulin sensitivity and consequently effective glycaemic control. Nonetheless, long-term changes in behaviour prove difficult for many people on account of socioeconomic issues, lack of knowledge on how to manage diabetes, as well as non-adherence. 
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[bookmark: _Toc242437562]Section 3: Monitoring and Data Use
[bookmark: _mc09aukwq0db][bookmark: _Toc242437563]3.1 Importance of tracking health data
Based on Case Study 1, patients who visit the GP surgery need to have more knowledge about their own disease in order to control their blood glucose in an efficient manner. Tracking health data helps them to detect any patterns and trends rather than just focusing on one reading (Ajjan et al., 2024). This process is described using the principle of homeostasis, whereby the body maintains the proper amount of glucose in the bloodstream. As far as negative feedback is concerned, if the concentration of glucose in the blood rises, the amount of insulin produced by the pancreas will also increase to facilitate the uptake of glucose into the body cells.
[bookmark: _f6rtq4dj25b9][bookmark: _Toc242437564]3.2 How Routine Data Supports Condition Management
Regular data on blood glucose enable health practitioners to detect trends instead of focusing on one-off data points (Diabetes.co.uk, 2022). In the GP clinic case study, reviewing blood glucose readings along with drug prescriptions and lifestyle factors will help make treatment decisions. Regular monitoring is necessary in determining if changes in diet, exercise programs or medication will help in managing the glucose levels (Barchiesi et al., 2025). Moreover, it will facilitate preventative care, as individuals who are at a higher risk of developing complications like cardiovascular disease, nephropathy and neuropathy can be identified.
[bookmark: _q9vgbmhwuei4][bookmark: _Toc242437565]3.3 Critical evaluation of Blood Glucose Monitoring
Despite the advantages associated with it, blood glucose monitoring is not always effective for everyone. As stated in the theory of self-efficacy developed by Bandura, the process of monitoring can help people gain confidence and motivation in observing the benefits of their changed behaviour (Ong-Artborirak et al., 2023). However, the data indicate that monitoring itself does not guarantee better glycaemic control. Indeed, there have been cases of monitoring fatigue, anxiety, or lack of understanding of how to interpret the results of monitoring, thereby decreasing the significance of the obtained data. Moreover, incorrect monitoring and poor health literacy can affect the process of decision-making. 
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[bookmark: _Toc242437566]Section 4: Evidence-Based Lifestyle Recommendations
· Dietary Modification and Weight Management: Improving their eating patterns and attaining weight loss in a sustainable manner can be seen as essential evidence-based interventions to be used in the management of Type 2 diabetes among patients. The NICE guideline suggests that patients are supposed to maintain a balanced diet by reducing the excess number of calories in their body, especially in the form of refined carbohydrates and saturated fat foods (NICE, 2022). This helps in decreasing the amount of insulin resistance and allows the cells in the body to respond to insulin in order to facilitate the uptake of glucose from blood. Physiologically, this helps in decreasing hyperglycaemia levels and reduces the stress on β-cells that produce insulin.  However, the long-term success is dependent on sustained behavioural changes and not short-term diets.
· Increasing Physical Activity: Physical activities should be performed regularly, as they benefit patients with Type 2 diabetes due to their influence on glucose and cardiovascular system functioning. According to the Health Belief Model, people will be motivated to perform some healthy behaviours if they realise the advantages of decreasing the risk of developing some complications of the disease (Mohammad et al., 2024). Physical activity helps glucose utilisation by skeletal muscles, thus decreasing the amount of glucose present in the blood. In addition, the increase in physical activity level contributes to maintaining healthy body weight, lowering blood pressure and decreasing cardiovascular risks. This aspect is especially important as people with Type 2 diabetes are prone to heart diseases and strokes.
· Cessation of Smoking: One must encourage smoking cessation among patients with type 2 diabetes as it contributes to insulin resistance, vessel complications, and inflammation. All those physiological processes exacerbate glycaemia and the chances of macrovascular and microvascular complications in the future. Driva et al., (2022) have proved that people who give up smoking have improved cardiovascular and diabetes prognosis. However, smoking cessation may be difficult because of nicotine addiction and some behavioural aspects. Thus, the best strategy to quit smoking is a combination of professional help, counselling, and pharmacotherapy if necessary. Importantly, there is no single strategy that is enough on its own. According to the Biopsychosocial Model, it is crucial to pay attention to the influence of biological, psychological and social aspects on behaviour when treating diabetes (Amsah et al., 2022). Thus, it is necessary to take into account all those aspects of life to achieve positive results in blood glucose regulation. 
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[bookmark: _Toc242437567]Conclusion 
Diabetes Mellitus Type 2 is a multifaceted chronic metabolic disorder which is associated with dysregulation of blood glucose levels due to the development of insulin resistance and β-cells' malfunction. According to the current report, it has been noted that the process of glucose regulation through blood vessels is dependent on the concept of homeostasis, which involves the coordination of insulin and glucagon to ensure proper regulation of the glucose level. In addition, the importance of cellular metabolism has also been pointed out, where glucose and oxygen are needed for ATP production.
Moreover, the study has explored how the development and worsening of the disease can be attributed to unhealthy lifestyles that increase insulin resistance and decrease glycaemic control through poor nutrition, inactivity, and smoking. In line with Case Study 1, the importance of monitoring blood glucose levels in the management of the disease has been emphasised once again. The recording of blood glucose readings helps in the identification of trends and assessment of the effectiveness of treatments. Nevertheless, critical evaluation revealed that this step would not suffice without proper health literacy and motivation.
The recommendations made were based on evidence, which showed that insulin sensitivity could be improved through diet modifications, exercise and stopping smoking. The management of this condition needs a blend of self-management behaviour and proper medical intervention. The role played by health professionals, especially practice nurses, is crucial when it comes to educating patients about how their bodies work. 
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