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[bookmark: _Toc222247398]1. Introduction 
Diabetes mellitus is a long-term metabolic condition that is defined by the constant high level of blood glucose (hyperglycaemia), which may occur due to lack of sufficient insulin secretion or because of the inability of the body to react on insulin depending on its presence (World Health Organisation, 2024). The WHO estimated the number of adults living with diabetes has increased to 14% across the world in 2022, more than twice the figure in 1990 and in 2021 alone the condition had claimed 1.6 million lives, of which more than half were below the age of 70 (WHO, 2024). These statistics are seen in daily clinical practise as a practise nurse working in a busy GP surgery, and the proper understanding of the underlying physiology is the key to assisting patients with containing their condition to be safe. Type 1 diabetes is an autoimmune disease that involves the method of insulin therapy throughout the life of an individual, whereas Type 2 diabetes (T2DM), which comprises about 90% of all cases in the world is a condition of progressive insulin resistance and relative insulin deficiency (Goyal et al., 2023). 
There is established knowledge on risk factors of T2DM. Excess body weight, especially in adiposity in the visceral cavity is the biggest risk factor that can be changed and directly favours insulin resistance. This is compounded by physical inactivity, high carbohydrate content diet, cigarette smoking, and old age. Such non-modifiable factors include ethnicity such as South Asian, African-Caribbean, and Black African heritage are at increased risk, and family history as well (World Health Organisation, 2024). More importantly, lifestyle modification is one of the most effective measures of T2DM prevention, which means that educating the patients is a necessary element of any treatment strategy (Rosenfeld et al., 2025). Hence, critical and extended attention is paid to Type 2 diabetes explicitly in this report exploring different contributing factors and making relevant recommendations accordingly.
[bookmark: _Toc222247399]2. Blood Sugar Regulation
The hormone system around the pancreatic islets of Langerhans, also referred to as Langerhans, maintains the blood glucose at about 4.0-7.8 millimoles per litre (mmol/L) (Hantzidiamantis et al., 2023). A glucose-induced insulin secretion of the beta cells following a meal leads to cell glucose uptake through GLUT4 transporter proteins into muscle and adipose tissues and glycogenesis (converting glucose to glycogen) in the liver. Instead, falling glucose during fasting will cause the alpha cells to secrete glucagon which stimulates glycogenolysis (break down of glycogen to glucose) to avoid life threatening hypoglycaemia. This adrenal-cortisol-adrenal negative feedback loop is responsible in keeping metabolic homeostasis in a broad spectrum of physiological conditions.
This system fails in T2DM critically as the signalling of the peripheral tissues, especially the skeletal muscle, is resistant to insulin, hence glucose is unable to penetrate into cells effectively despite the presence of insulin. The pancreatic beta cells counter this by secretion of additional insulin but this is not sustainable. In the long term, beta cell wears out, the secretion of insulin decreases, and the level of glucose in the blood is constantly high (Davies et al., 2022). This insulin resistance to overt hyperglycaemia is the reason why T2DM is insidious, and the urgent necessity of early lifestyle intervention before it is quite late to save beta cell functioning effectively.
[bookmark: _Toc222247400]3. Cellular Metabolism 
The reason why hyperglycaemia is disadvantageous is that it is essential to observe the normal mechanism of cellular utilisation of glucose and oxygen to produce energy. Cellular respiration occurs in three linked processes including glycolysis, Krebs (citric acid) cycle, and oxidative phosphorylation through electron transport chain (Hantzidiamantis et al., 2023). Glycolysis which takes place in the cytoplasm divides one molecule of glucose into two molecules of pyruvate and the net gain is only two molecules of adenosine triphosphate (ATP). This step does not involve the use of oxygen.
In aerobic environments, pyruvate is transported into the mitochondria and altered into acetyl coenzyme A which drives the Krebs cycle. This produces electron carriers (NADH and FADH 2), which transfers electrons in the electron transport chain in the inner membrane of the mitochondrion. With the cascade of these electrons through protein complexes, protons are pumped across the membrane, and the process of ATP production is facilitated by protons by ATP synthase. Most importantly, oxygen is the final electron acceptor and it is combined with electrons and protons to produce water. In the absence of oxygen, the entire process stops. The overall aerobic yield is about 36-38 ATP molecules/glucose motor, which is only two glucose molecules through glycolysis (Hantzidiamantis et al., 2023).
In diabetes that is chronic, this metabolism is impaired directly. The long-term hyperglycaemia disrupts the functioning of the mitochondria in those tissues as skeletal muscle and kidneys, diminishing oxygen consumption rate and causing malfunction of ATP-linked respiration (Heald et al., 2023). This implies that the patients are not only overloaded with all the circulating glucose as they are also less effective in converting it to energy, which is one of the causes of the fatigue, poor wound healing, and gradual organ damage of poorly controlled T2DM.
[bookmark: _Toc222247401]4. Recording and tracking blood sugar levels for type 2 diabetes
Frequent blood glucose monitoring is not a clinical formality, but it is an essential and clinically proven element of safe T2DM self-management. There are two main methods, one is the conventional self-monitoring of blood glucose (SMBG), a process that is usually performed with the help of a finger-prick test, and another is the continuous glucose monitoring (CGM), where glucose in the interstitium is monitored almost in real-time. Additionally, the glycated haemoglobin (HbA1c) analysis, performed after every three to six months in clinical practise, indicates the average blood glucose levels in the previous two to three months as a long-term perspective of the glycaemic pattern (NICE, 2022).
The justification of surveillance is quite strong as well. The systematic review and meta-analysis conducted in 2023 discovered that the use of CGM in adults with T2DM resulted in statistically significant reduction of the HbA1c of -0.31% as compared to SMBG (Cardoso et al., 2024). Kieu et al. (2023) also found that the weighted mean change of HbA1c was reduced by -0.43% with CGM in primary care. Even regular SMBG will gain especially about 0.4% of HbA1c. A 1% change in HbA1c lowers the mortality rate due to diabetes by 21% and the microvascular complications by 37% (NICE, 2022). These statistics are clinically significant as they are actual improvements in the number of blind people, kidney failures, and amputated limbs.
In the absence of regular surveillance, patients and clinicians cannot identify hyperglycaemic and hypoglycaemic events. Chronic hyperglycaemia that is not detected induces progressive vascular and neural injury, and finally results in nephropathy, retinopathy, neuropathy, and cardiovascular disease (World Health Organisation, 2024). Dosage of medication, changes of diet and effects of exercise on blood glucose cannot be comparatively assessed without reliable data. Considering the critical perspective, it must be noted that the evidence on whether SMBG in insulin-free patients should be offered is rather conflicting, and surveillance should be combined with education and professional assistance to be effective (NICE, 2022). Monitoring in turn can facilitate an evidence-based, proactive approach to care as opposed to crisis management but the value of this monitoring is determined by how patients and clinicians act upon the data it produces.
[bookmark: _Toc222247402]5. Recommendations
The ACLM clinical practise guideline has made lifestyle interventions such as nutrition, physical activity, and risky substances avoidance the primary part of the T2DM management, rather than a supplement to pharmacotherapy (Rosenfeld et al., 2025). The three guidelines that can be given regarding the factors related to the lifestyle are as follows and applicable to this case study explicitly, as below.
[bookmark: _Toc222247403]5.1 Smoking Cessation
Smoking is a biologically active risk factor of T2DM which has a direct negative impact on the glycaemic control. Nicotine stimulates inhibition of insulin receptor signalling, that is it enhances serine phosphorylation of insulin receptor substrate-1 (IRS-1), decreases glucose uptake in skeletal muscle by 10%-40% relative to non-smokers (Chang, 2012). It also stimulates insulin insensitivity by causing cortisol release, catecholamine release, which is antagonistic to insulin, central adiposity and systemic inflammation, which further impairs insulin sensitivity (Chiolero et al., 2008). Most importantly, these harms are reversible as the response of insulin starts improving in eight weeks of withdrawal (FDA, 2022). A recent scoping review by Walicka et al. (2022) affirmed that smoking cessation is among the most significant clinical goals to minimise the adverse effects of diabetes, such as cardiovascular disease. Structured support should be offered to patients as a priority intervention such as nicotine replacement therapy and behavioural counselling.
[bookmark: _Toc222247404]5.2 Dietary Modification
The nutritional intake has a direct effect on glycaemic strain on a compromised regulating system. High-refined carbohydrate and saturated fat diets generate high levels of postprandial glycaemic peaks which put a strain on insulin levels. A systematic review of 32 studies by Milenkovic et al. (2021) provides evidence that all three diets such as Mediterranean, low-carbohydrate, and plant-based nutritional patterns are effective in reducing HbA1c, fasting blood glucose, and body mass index in adults with T2DM. The ACLM recommendation focuses on diets predominant with plants, whole-food diets, which reduce gastric emptying, decrease glucose absorption, and promote the health of gut microbiota, which promotes a more stable glycemic response (Rosenfeld et al., 2025). In case of availability, dietetic referral can be provided because individualised plans outperform generic advice greatly.
[bookmark: _Toc222247405]5.3 Physical Activity
Physiologically, the most direct lifestyle intervention that can be applied in T2DM is exercise. When physical activity occurs, skeletal muscle cells absorb glucose through GLUT4 transporters without any insulin involvement and bypass insulin resistance that defines the situation (Hantzidiamantis et al., 2023). Consistent aerobic and resistance training with time may elevate mitochondrial biogenesis and oxidative strength, decrease visceral adiposity, and enhance insulin signalling in the cellular scale, covering a variety of the underlying causes of T2DM altogether (Ritov et al., 2005). According to NICE (2022), moderate-intensity aerobic activity should be taken at least 150 minutes per week and resistance training should be taken at least two to more days a week. The findings of the Finnish Diabetes Prevention Study by Tuomilehto et al. (2011) proved that small physical activity goals, along with smaller weight loss of approximately 5%, decreased T2DM rates among high-risk participants more than 50%. Patients must be influenced and assisted in identifying sustainable activities that are interesting as the long-term compliance will be the ultimate decisive factor of clinical benefit.


[bookmark: _Toc222247406]6. Conclusion
Summarising the discussion provided above, it is concluded that Diabetes Type 2 is a severe and yet treatable disease that is based on the inability of normal homeostasis of blood glucose, caused by insulin resistance and progressive dysfunction of beta cells. The physiological basis of these processes has been followed in this report, starting with the hormonal maintenance of blood glucose by insulin and glucagon, and the cellular outcome of chronic hyperglycaemia on the production of cellular energy by the mitochondrion. It has shown that blood glucose monitoring, either through SMBG or CGM is not a formalistic exercise but a clinically proven intervention that directly lead to the diminishment of complications and death. Similarly, lifestyle choices, especially smoking, dietary habits, and physical sedentary lifestyles are not periphery issues but rather mechanistic precipitants of the condition which react to evidence-based treatment. In the case of patients who visit a GP surgery, consultation is the best opportunity to offer education which is based on the physiology and the cause and consequence relationship which encourages behaviour change. When a practise nurse realises such links, they can make complex science into meaningful, actionable advice which help patients to take on their care and enhance their long-term health outcomes explicitly as well.
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