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[bookmark: _Toc235460449]Introduction
Diabetes mellitus is a metabolic disease in which glucose metabolism cannot be used adequately and is overproduced; hyperglycaemia occurs. The main cause of Type 1 diabetes is the autoimmune destruction of the beta cells of the pancreas, gestational diabetes occurs only during pregnancy, and Type 2 diabetes is a progressive loss of beta cell function representing the background of insulin resistance. Early in the course of type 2 diabetes, there can be normal or increased insulin levels, but the level of insulin action is not in proportion to insulin secretion (Care 2024). The demand is enormous: in 1990, there were 200 million diabetics worldwide, and according to the World Health Organisation (WHO), there are currently 830 million. The burden of this should mean that the burden of this should not be thought of as a single lab value, glucose, but as physiologic connections between behaviour and the prevention of this (WHO, 2024).
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Figure: Global number of people living with diabetes in 1990 and 2022
Source: (WHO, 2024)
Risk comes from a combination of genes, ageing, body fat (particularly belly fat or abdominal fat around the organs), physical inactivity, lifestyle, history of diabetes in pregnancy, and social and environmental factors that are obstacles to getting healthy foods and/or access to prevention services. Although obesity cannot be overlooked, for some people, Type 2 diabetes can develop even at lower levels of BMI when there is a reduced beta cell reserve or when there is an excess of visceral fat (Xourafa et al. 2024). Thus, one should think in terms of disease as a multi-organ dysfunction with the pancreas, liver, skeletal muscle, adipose tissue, gut, kidneys and nervous system being involved. This is not a perspective that readily embraces blame and is a guide to caring for the individual.
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Negative feedback is the mechanism of the regulation of blood glucose. The digestion of carbohydrates will make glucose, which will pass into the portal and systemic circulation. The pancreatic beta cell(s) sense the increase and metabolise glucose, and this increases the ATP/ADP ratio. Its closing results in the depolarisation of the β-cell membrane, opening the calcium channels, leading to the secretion of insulin granules (Rutter and Sweet, 2024). Failure might occur at the level of sense and at the level of ATP production (increased activity of ion channels) and/or release of granules from the cell to compromise insulin response; a direct link exists between the glucose availability and its action. 
Insulin has coordinated actions – all of which decrease circulating glucose. In skeletal muscle and fat, it induces the translocation of GLUT4 transporters towards the plasma membrane, thereby enhancing the absorption of glucose. It aids in the synthesis of glycogen in muscle and liver and can also prevent the breakdown of glycogen (glycogenolysis) in the liver as well as the generation of glucose from non-carbohydrate precursors (gluconeogenesis) (Xourafa et al. 2024). It can also reduce the rate of lipolysis and hence the delivery of fatty acids, which can exacerbate the insulin resistance in the liver and muscle. So, insulin resistance is a systemic effect; that is, when insulin resistance occurs in one tissue, the movement of substrates will change, so that the malfunctions in other tissues are further exacerbated. 
Glucose is reduced during fasting, so insulin is less favoured, and glucagon is more favoured to enable the body to shift over to fat burning. Glucagon's target organs are primarily the liver, which it stimulates to break down glycogen and produce new glucose that can be used by other organs and, most importantly, the brain. The regulation is, therefore, safe in the sense that if too high an insulin action is attempted, hypoglycaemia occurs; if too little insulin action is attempted, then the liver will make more glucose when it is already overabundant in the body. (Son and Accili, 2023). Inappropriate glucagon activity can thus exacerbate hyperglycaemia both in the fasting and postprandial states in Type 2 diabetes.
The initial effect associated with insulin resistance is an increase in insulin that is known as hyperinsulinaemia. However, it is only a short-term compensation because of the metabolic stress of beta cells produced by chronic exposure to glucose and lipids, inflammatory factors and increased workload for beta secretion. This is followed by early and late impairment of insulin secretion because of beta-cell failure. Hyperglycaemia is both a consequence and a cause: fat and sugar toxicity impact on beta-cell function, and high amounts of fatty-acid flux intensify insulin resistance (Son and Accili, 2023). Attending to “glucose value” and ignoring “weight,” “activity”, “medication use”, or cardiovascular risk has resulted in minimal shifts in great causal connections.
Ongoing hyperglycaemia is associated with oxidative stress and endothelial damage, resulting in abnormal protein glycation (hyperglycaemia). High cumulative exposure is a risk factor for retinopathy, kidney disease, neuropathy, peripheral arterial disease, myocardial infarction and stroke (Diabetes Care, 2025). This is not a hard and fast age rule - weakness and other diseases, jobs and preferences/desires for care loads can alter the optimum target.
[bookmark: _Toc235460451]Cellular Metabolism
Enzymes can break down glucose to produce 'useful' energy (ATP). Glycolysis is a process that takes place in the cytoplasm (cytoplasmic fluid), in which glucose is oxidised to pyruvate, which generates little ATP and reduced electron carriers. In the presence of oxygen, pyruvate goes into the mitochondria, turns into acetyl-CoA and enters the tricarboxylic acid cycle. Then, NADH and FADH2 donate high-energy electrons to the respiratory chain (Li et al. 2023). Oxygen is the ultimate electron acceptor in oxidative phosphorylation and ATP production (most of the ATP). This is a sequence which assists with cell maintenance that needs to be undertaken.
But for type 2 diabetes, it doesn't indicate that the cells are starving for glucose, just that insulin-responsive tissues have complied less with the use of glucose and that they have become "insulin-resistant". Of particular significance is one kind of muscle, one that accounts (along with other factors) for a large proportion of insulin's glucose disposal power: skeletal muscle. There is decreased GLUT4 translocation, glucose phosphorylation and oxidation decreases, and there is competition from excess fatty acids, which lowers glucose use after eating (Logesh et al. 2024). Glucose production in the liver goes on at the same time, and there is a paradox of plenty of extracellular fuel and limited use of intracellular fuel.
Chronic hyperglycaemia leads to elevated mitochondrial ROS and is known to cause defects in mitochondrial fusion, fission and QC. Mitochondrial dysfunction has been suggested to decrease ATP efficiency and thus enhance the presence of inflammation and vascular damage, but to not be given as the only factor that could initiate insulin resistance (Wang et al. 2023). This is a two-way street: nutrient overload can affect mitochondria's function, while, for instance, lesser growth of the mitochondria can affect metabolic control. Therefore, managing well will prevent just lowering the glucose, and increase the muscles' requirement for energy without causing substrate overload.
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That glucose information becomes pattern information for us when we are monitoring. HbA1c shows the response to food, exercise, illness and/or use of medicines for an average exposure over the past months, whereas capillary testing and CGM are measures of response to these event triggers. NICE recommends that HbA1c should be measured three to six months after diagnosis and therapy is changed, but subsequently every six months or so (NICE, 2025). Anaemia, red-cell turnover, haemoglobin variants, and kidney disease all affect HbA1c, and so it should not be used alone.
Only self-monitoring where it results in a behavioural change. If we do not have a reading related to time, feeding, exercise, signs, or medication, there will be a cost and burden to do the same reading without gaining the benefit of decision-making. Tests can be used to help identify hypoglycaemia and to assist with insulin dose adjustment in insulin-treated patients (Diabetes Journal, 2025). Frequency of testing should be based on individual clinical need, but for those not taking insulin, it may be warranted to help explain post-meal patterns, to identify if a person has had an illness-related increase or if a person has been prescribed a new medication or medication has changed. When meters are defective or the technique is not proper, it may lead to improper treatment changes.
With CGM, you can obtain data such as time in range (TIR), time above range (TBR), time below range (TBR) and variability data. A 2024 meta-analysis of RCTs found a small beneficial effect on HbA1c and time in range (TIR) metrics when compared with finger-prick monitoring, but there were not enough results to provide conclusions about long-term vascular outcomes. They should therefore realise that CGM is primarily for education and treatment adjustment, rather than to simply increase anxiety from moment to moment with the slight variations that can occur in glucose levels (Jancev et al. 2024). Omitting a proper trend analysis can convey an impression that hyperglycaemia is achieved, or that hypoglycaemia is being built up, or that the medicines are ineffective, or that the system is failing, thus increasing unnecessary risk levels.
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Nutrition and weight management. Care must not have “A Diabetic Diet”; it must have an individualised eating plan. During meal services, a preference should be given to non-starchy vegetables, legumes, whole grain foods, whole fruits, lean protein, nuts and less sugar-sweetened beverages, refined grains and ultraprocessed foods. Carbohydrate quantities and timing need to be adjusted to fit medicine, culture, costs and likes. If insulin resistance is likely due to being overweight or obese, a structured energy deficit and behaviour management are more defensible than an unsupervised restriction (ADAPPC, 2025). Compliance and nutritional quality, as well as cardiometabolic outcomes, are more important than food labelling.
Weight loss (a great loss of weight) can induce remission in some recently diagnosed patients by reducing the insulin sensitivity and beta-cell responsiveness and lowering liver and pancreatic fat. However, those are not cured – hyperglycaemia can come back with weight gain or beta-cell loss. Within the project DiRECT, post-stratification is conducted by 5-year contact, instead of by intensive one-off contact (Lean et al. 2024). Medication withdrawal/relapse monitoring is required, particularly if there is rapid dietary adjustment that may increase risk for hypoglycaemia.
Physical activity. For most adults, continue to increase moderate to vigorous aerobic activity to at least 150 minutes per week spread out over at least three days per week, and weight training 2 to 3 days per week. Exercise enhances the uptake of glucose uptake by muscle via insulin-dependent and contraction-dependent mechanisms, improves insulin sensitivity, and reduces cardiovascular risk can be reduced (Hou et al. 2023). Medications that cause foot disease, neuropathy, cardiovascular symptoms or hypoglycaemia should be considered for prescriptions. For the latter, a network meta-analysis of 106 RCTs revealed that supervised exercises generally offer benefits for the HbA1c outcome, thus supporting planned, progressive exercises instead of generally aiming for “exercise more” (Hou et al. 2023).
Smoking cessation. Regular assessments of smoking and vaping should take place. Proper interventions involve clear instructions, behavioural counselling and medicine (if necessary). A smoking ban, as part of treatment, should be addressed for diabetes and smoking increases macrovascular and microvascular risks by causing more endothelial damage to the endothelial tissues. There is moderate confidence in the evidence on the complicating effects of smoking tobacco in people with Type 2 diabetes (T2D), and especially concerning cardiovascular death; the evidence on magnitude and timing of beneficial effects of abstaining from smoking tobacco is less complete (Walicka et al. 2024). People needing support need to know they can count on it and that support will be available when they need it–and not only after they stop.
Continuous monitoring of complications, education and drug treatment. Medicines should be adhered to as agreed, evaluated for efficacy along with side effects and/or hypoglycaemic risk and the person's renal function, CV benefit and treatment/budgetary burden evaluated. Structured DSME, using shared goals and problem solving/culturally appropriate information, should be used. Diabetes Care (2026) recommends the following annual assessment: eGFR, urine ACR, foot and neuropathy, retina and blood-pressure assessments, and lipid-management assessment. These checks find damage before the damage is done and enable treatment of that protection to be increased. Besides the implementation of sick day legislation, awareness and action in the event of hypo- and hyperglycaemia, and access to medicines, education should involve clear pathways for escalation (Diabetes Care, 2026). Consider other factors that may have led to additional difficulties in receiving care: food insecurity, low health literacy, transportation problems, depression and medication costs. All these can render a seemingly viable plan of inaction. Therefore, there is a need to use teach-back, agree on small measurable goals, set up follow-up, and coordinate referrals, so as to prevent “information given once.”
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Type 2 diabetes is characterised by an inability to maintain glucose homeostasis in the face of increasing insulin resistance and increasing glucose production by the liver and/or a progressive decrease in the ability of the pancreas' beta cells. Although glucose and O2 are still required for ATP production in mitochondria, metabolic regulation is not carried out efficiently in multiple organs. Proper care includes glucose monitoring and food, weight, exercise, quit smoking programs and the appropriate medication, as well as systematic complication screening. Person-centred and analytical: data in service of action with targets specifically linked to benefit vs harm, and recommendations focused on biological and social issues, rather than blame.
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Source: World Health Organization (2024). Chart created from WHO-reported figures.





