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Introduction
Diabetes mellitus type 2 (T2DM) is a disease characterised by the persistent dysfunction of glucose metabolism due to insufficient function of insulin relative to the needs of the body. It denotes a failure of the system that is tightly controlled and involves such components as secretion of insulin by pancreas, glucose production in the liver and utilisation in the periphery. In England, prevalence of T2DM among adults aged 16 and older was estimated at 7.8% in 2021, corresponding to approximately 3.6 million people, and 30% of the people with T2DM in population-based studies were undiagnosed (Office for Health Improvement & Disparities, 2025). Risk of T2DM is connected to a combination of biological and behavioural risk factors, rather than a single factor. High body mass index, high waist circumference, inactivity, smoking, family history and age can be the causes of the development of T2DM, but the impact of those varies across the patients (Office for national statistics, 2024).
	This report details the concept of blood-glucose homeostasis, elaborates on the function of glucose and oxygen in providing cellular energy, identifies the disturbance in the above processes in T2DM, assesses the importance of regular monitoring of glucose data, and critically reviews diet, exercise and smoking cessation.
[bookmark: _Toc242805472]Normal Blood-Glucose Regulation
Homeostasis of blood glucose relies mainly on the coordinated actions of the pancreas, liver, skeletal muscles and adipose tissue. Glucose is released into the bloodstream following the breakdown of carbohydrates, which causes an elevation in the level of glucose in plasma, which is sensed by pancreatic beta cells located in the islets. Increased insulin secretion is stimulated by this phenomenon, allowing for glucose disposal and storage. Insulin stimulates glucose uptake in particular in skeletal muscle and adipose tissues, aids in glycogen synthesis, inhibits glucose release from the liver.
	The link between insulin sensitivity and β-cell secretion is especially crucial. In dysglycaemia, when insulin secretion increases in response to decreased sensitivity of tissues, there is some compensation; however, it comes with limitations. For instance, among 743 participants without treatment and with normal glucose tolerance, impaired glucose tolerance and T2DM, it was noted that insulin sensitivity was greatly reduced at an early stage of glucose intolerance, and secretory capacity of beta-cells gradually decreased when fasting and postprandial glucose levels increased. As can be seen, T2DM cannot be explained only by insulin resistance: this condition combines the impairment of insulin action and β-cell dysfunction (Dunseath et al., 2021).
[bookmark: _Toc242805486]Table 1: Physiological sequence involved in maintaining blood-glucose homeostasis
	Physiological stage
	Main process
	Significance for homeostasis

	Nutrient absorption
	Digested carbohydrate increases circulating glucose
	Provides substrate for cellular metabolism

	Glucose sensing
	Pancreatic β-cells respond to increased plasma glucose
	Initiates an insulin response

	Insulin action
	Insulin promotes tissue glucose uptake and storage
	Limits excessive circulating glucose

	Hepatic regulation
	Insulin suppresses hepatic glucose output; lower insulin permits mobilisation between meals
	Prevents both excessive accumulation and inadequate availability

	Tissue utilisation
	Skeletal muscle and other tissues use glucose for metabolic activity
	Converts available substrate into usable cellular energy


The underlying principle here is that of dynamic negative feedback. An increase in glucose will lead to actions that decrease glucose, whereas low amounts will activate actions that will help maintain a sufficient amount. This mechanism depends on more than just the release of insulin; it also depends on the reaction of the tissues.
[bookmark: _Toc242805473]Glucose, Oxygen and Cellular Energy Production
Glucose is physiologically important since it is a regulated circulating nutrient and a source of energy for the body. The chemical energy is derived from glucose via cellular respiration in which oxygen plays an important role by facilitating aerobic metabolism. The equation is as follows:
Glucose + oxygen → carbon dioxide + water + ATP
The ATP acts as energy available instantly for functions like active transport, biosynthesis, maintenance, and muscle contraction. In this regard, the regulation of glucose has a biological role in ensuring that the body is provided with the correct form of energy substrate without causing excessive amounts of glucose in the bloodstream.
	This is relevant when considering the case of T2DM. Hyperglycaemia does not mean that there are “cells full of energy.” The insulin resistance affects how the tissues will react to the presence of insulin, thus affecting the movement and utilisation of the glucose even though there are plenty available outside the cell. On the other hand, the tissue continues to function and uses other fuel sources. Thus, the biological issue here is more related to the regulation of the nutrients.
[bookmark: _Toc242805474]Type 2 Diabetes: Disruption of Normal Physiology
Insulin resistance is a key factor in the development of T2DM and reflects decreased sensitivity of tissues that participate in the metabolism of glucose and lipids to the effects of insulin. The impaired ability of tissues to utilise glucose results in enhanced production of insulin from the pancreas at first, but eventually leads to insufficient insulin secretion compared to the insulin resistance level. This results in worsening glucose homeostasis. Modern data also highlight the heterogeneity of the processes involved: insulin resistance occurs via different mechanisms in each case, and the role of liver, muscles, adipose tissue, and β-cells varies in patients (Accili, Deng and Liu, 2025).
	In other words, hyperglycaemia is not the consequence of a single disorder but of an insufficient compensatory system. Insulin resistance causes problems with glucose disposal by tissues, while β-cell insufficiency allows elevated glucose production by the liver and glucose concentration in the blood. Such hyperglycaemia adds to metabolic stress.
	These physiological mechanisms are affected by lifestyle influences that should not be considered the only explanations for these diseases. Obesity can affect the physiology of adipose tissues and lead to the development of insulin resistance. Inactivity affects glucose consumption by muscles while smoking leads to poor metabolic processes and other negative cardiovascular effects. It is important to understand that these physiological influences are determined by genetic and social factors, as well as aging.
	Consequently, in a case-study scenario, it is important for the practice nurse to describe the physiology in an understandable way for a person and make him/her realise that changes in lifestyle will have significant physiological effects.
[bookmark: _Toc242805475]Blood-Glucose Monitoring and Routine Data
Transforming physiological functions into informational data is inherent in routine data. Glycated hemoglobin (HbA1c), capillary blood glucose levels measurement, if necessary, and continuous glucose monitoring (CGM) in a selected patient group are relevant data. While HbA1c gives an integrated reflection of glycaemia over about two to three months, capillary data give more immediate information on glucose variability.
	Research shows that structured monitoring may be helpful, but it cannot be identified with random tests. In a meta-analysis of 22 clinical trials with 6,204 patients with non-insulin-dependent type 2 diabetes mellitus (T2DM), self-monitoring was shown to lower HbA1c by 0.30 percentage point relative to non-self-monitoring; structured monitoring yielded additional benefits, and results were more effective when readings were connected to changes in lifestyle (Zou et al., 2022).
	CGM gives more insights into variability in glucose levels. According to Jancev et al.'s 2024 meta-analysis of 12 randomised studies of 1,248 adults with T2DM, CGM lowers HbA1c levels by 0.31% and time in range by 6.36% when compared to self-monitoring. Nevertheless, these studies were open-label and there was limited evidence on both microvascular and macrovascular outcomes in the long run (Jancev et al., 2024). The data should be correct, understandable for the patient, interpreted by specialists if needed, and linked to action.
[bookmark: _Toc242805487]Table 2: Translating routine diabetes data into clinical and self-management action
	Data
	What it can indicate
	Potential action

	HbA1c trend
	Longer-term glycaemic exposure
	Review overall management and agreed targets

	Capillary glucose pattern
	Short-term variation linked to meals, activity or treatment
	Identify modifiable patterns and review management

	CGM time in range
	Distribution of glucose values across time
	Identify patterns that may be missed by isolated readings

	Glycaemic variability
	Fluctuation rather than only average glucose
	Consider timing of food, activity and treatment

	Patient-reported context
	Symptoms, adherence, barriers and behaviour
	Interpret numerical data within the person’s circumstances


[bookmark: _Toc242805476]Evidence-Based Lifestyle Management
[bookmark: _Toc242805477]Diet
Dietary therapy should aim at sustainable improvements in food quality, energy balance and metabolism rather than recommending a universal diet for all patients. The findings of a network meta-analysis of 42 randomized controlled trials with 4,809 participants with type 2 diabetes mellitus have shown that a number of diets have been successful in terms of improving glycated haemoglobin levels or fasting glucose levels, such as low-carbohydrate, low-glycemic index and Mediterranean diets, and importantly, changes in glycated haemoglobin levels are associated with changes in weight; thus, the metabolic impact of diets is inseparable from energy balance (Jing et al., 2023). In addition, there is evidence for primary care nutrition interventions based on a systematic review and meta-analysis of 39 studies (Galendi et al., 2022).
	The evidence thus suggests individualised dietary education: controlled portions, high-fibre foods, improved diet quality, and reduced excess energy intake needs to be tailored according to culture, affordability, preferences and sustainability. In a randomised 2025 study with 115 individuals with T2DM, a low-carbohydrate weight-loss programme with digital support resulted in higher weight loss but there were no statistically and clinically significant differences in HbA1c between the groups at 3 and 12 months, and the weight loss difference was no longer observed after 12 months (Morris et al., 2025). The dietary advice thus needs to be oriented on sustainability and cannot assume that a particular dietary plan alone can fix dysglycaemia issues. Different responses to weight-loss interventions also need to be considered: the analysis of metabolomics data from participants of major weight-loss studies showed that metabolic characteristics varied among people achieving remission from diabetes and those who did not, supporting the idea of personalisation (Kwee et al., 2021).
[bookmark: _Toc242805478]Physical activity
Exercise is an obvious complement to diet due to skeletal muscle's role as a major site of glucose clearance. Exercise enhances glucose clearance and may even increase insulin sensitivity, leading to the possibility of physiological improvement prior to any significant weight loss. A 2025 network meta-analysis of 158 randomized trials including 17,059 individuals with T2DM reported a mean reduction in HbA1c of 0.58%, 0.40% and 0.58% in response to aerobic exercise, resistance exercise and combined aerobic and resistance exercise, respectively, compared to 0.35% reduction following advice on physical activity only (Garcia et al., 2025).
	Nonetheless, what may be the best protocol for meta-analysis may not be the most practical method for an individual person. Factors such as intensity, mobility, co-morbidity, confidence, occupation, and accessibility affect adherence. Therefore, the role of the practice nurse in this case should be to apply the evidence in a practical manner.
[bookmark: _Toc242805479]Smoking cessation
Cessation of smoking must be included since the smoking habit increases cardiometabolic risks for a person who is already at high-risk of developing complications. In a retrospective cohort study involving 241 people with T2DM undergoing a cessation program, 34% had successfully quit smoking after three months and experienced reduction in HbA1c levels of 0.3%, improved fasting glucose levels, and blood pressure readings; however, this is an observational study and therefore, no causative effect of smoking cessation can be attributed (Chen et al., 2021). The recent pooled evidence shows that pharmacological cessation treatment can promote sustained abstinence at 12 and 24 weeks but most of the evidence comes from studies in which diabetes was not a predefined disease (Martin et al., 2025).
[bookmark: _Toc242805480]Conclusion
Type 2 diabetes mellitus is a progressive dysfunction of glucose homeostasis characterized by the presence of insulin resistance and reduced beta cell compensation rather than a simple consequence of a poor lifestyle choice. It is useful to understand how the pancreas normally functions, how glucose metabolism in tissues occurs, and how cells produce energy to understand what causes dysglycaemia and why there are consequences beyond a blood glucose measurement. Data is helpful in terms of patterns being recognized and used. There is enough proof that both self-monitoring and CGM should be conducted only when required, but in no circumstances compulsorily. The fact that lifestyle interventions work the best only when individually tailored is explained by the fact that healthy eating habits, regular exercise, and stopping smoking can have impact on certain physiological processes; however, the efficiency of such measures will be determined by their feasibility. Thus, one more specific role of the practice nurse within the primary care practice is evident; namely, the nurse will transform all the information about physiological processes into actions, which would be evidence-based.
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