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Diabetes mellitus is a long-term condition in which the level of glucose in the blood becomes too high. Glucose is an important source of energy, helping the body carry out essential functions such as movement, breathing and maintaining body temperature. Insulin, a hormone produced by beta cells in the pancreas, helps regulate blood glucose by enabling cells to take up glucose and encouraging the storage of excess glucose as glycogen. Diabetes develops when the body does not produce enough insulin or cannot use it properly (NHS, 2025).
There are different types of diabetes, including type 1, type 2 and gestational diabetes. Type 2 diabetes is the most common form in the UK. It usually develops when body cells become resistant to insulin and the pancreas cannot produce enough insulin to compensate. As a result, glucose builds up in the bloodstream, increasing the risk of long-term complications such as cardiovascular disease, kidney damage, eye problems and nerve damage (National Institute for Health and Care Excellence, 2026a).
Several factors increase the risk of developing type 2 diabetes. These include being overweight or living with obesity, physical inactivity, having a family history of diabetes, increasing age and belonging to certain ethnic groups. A history of gestational diabetes and socioeconomic circumstances can also influence risk. Public Health England (2018) highlights that unhealthy food environments, limited opportunities for physical activity and social deprivation can make prevention more difficult. This demonstrates that type 2 diabetes is influenced by a combination of biological, behavioural and environmental factors rather than personal choices alone.
The prevalence of diabetes in the UK highlights the growing importance of understanding and managing the condition. Diabetes UK (2026) estimates that almost 6 million people in the UK are living with diabetes, with more than 4.7 million diagnosed and approximately 1.3 million potentially living with undiagnosed type 2 diabetes. Around 90% of people with diagnosed diabetes have type 2 diabetes. These figures demonstrate the substantial public health burden of diabetes and the importance of early diagnosis, effective management and prevention strategies.
Understanding how blood glucose is regulated and how cells use glucose to produce energy is essential for understanding diabetes management. This report examines blood glucose regulation, cellular metabolism, the importance of monitoring blood glucose and evidence-based lifestyle changes that can improve health and reduce the risk of complications.
The body maintains blood glucose through the coordinated actions of the pancreas, liver, muscles and hormones. After a meal, carbohydrates are digested into simpler sugars, including glucose, which enters the bloodstream. The pancreas responds by releasing insulin. Insulin helps muscle and fat cells take up glucose and encourages the liver to store excess glucose as glycogen. These actions lower blood glucose towards its usual level (Hall and Hall, 2021).
Between meals, blood glucose levels begin to fall. In response, pancreatic alpha cells release glucagon, which signals the liver to break down stored glycogen and produce more glucose. The liver then releases glucose into the bloodstream, helping provide a continuous energy supply, particularly to the brain and other organs.
In people with type 2 diabetes, this regulatory system becomes less effective. Insulin resistance means that cells do not respond adequately to insulin. The liver may continue releasing glucose when it should reduce production, while pancreatic beta cells gradually become unable to meet the body's increased insulin requirements. Consequently, glucose levels remain elevated, particularly after meals and sometimes during fasting (NICE, 2026a).
Maintaining glucose within an appropriate range is important because prolonged hyperglycaemia can damage blood vessels and nerves. Conversely, hypoglycaemia, generally defined in UK clinical practice as blood glucose below 4.0 mmol/L, can cause sweating, trembling, dizziness and confusion. Severe hypoglycaemia may lead to unconsciousness and requires urgent treatment.
Maintaining blood glucose within an appropriate range is important for reducing the risk of diabetes-related complications while avoiding hypoglycaemia. NICE (2026a) recommends an HbA1c target of 48 mmol/mol (6.5%) for adults with type 2 diabetes taking medicines that are not associated with hypoglycaemia, and 53 mmol/mol (7.0%) for those taking medicines that may cause hypoglycaemia. However, these targets should be individualised according to the person's circumstances, treatment and risk of adverse effects. HbA1c reflects average blood glucose levels over approximately two to three months and is used to assess longer-term glucose control alongside other clinical information.
The aim is therefore to maintain safe and effective glucose levels without causing frequent hypoglycaemia or placing an unreasonable burden on the individual.
The body needs energy continuously to support movement, growth, tissue repair and the functioning of organs. This energy is supplied largely by adenosine triphosphate (ATP), a molecule that transfers usable energy within cells. Glucose is an important fuel for ATP production, while oxygen enables cells to extract energy efficiently through aerobic respiration.
The first stage of glucose breakdown is glycolysis, which takes place in the cytoplasm. During this process, one glucose molecule is converted into two molecules of pyruvate, producing a small amount of ATP and NADH, an electron-carrying molecule. Glycolysis does not directly require oxygen.
When oxygen is available, pyruvate enters the mitochondria and is converted into acetyl coenzyme A. This enters the citric acid cycle, also known as the Krebs cycle. During the cycle, carbon dioxide is released and additional electron carriers, including NADH and FADH₂, are produced.
These electron carriers transfer electrons to the electron transport chain in the inner mitochondrial membrane. Energy released as electrons move through the chain is used to create a proton gradient. ATP synthase then uses this gradient to produce ATP through oxidative phosphorylation. Oxygen acts as the final electron acceptor and combines with electrons and protons to form water (Nelson and Cox, 2021).
Overall, aerobic respiration allows a cell to produce approximately 30–32 ATP molecules per glucose molecule, although the precise yield varies with cellular conditions.
In type 2 diabetes, glucose can be abundant in the bloodstream while insulin-sensitive tissues do not respond adequately to insulin. Muscle cells may consequently take up less glucose after meals, while the liver continues releasing too much glucose. However, this does not mean that all cells lose their ability to use glucose. Rather, the normal regulation and distribution of fuel become disrupted. Several factors may contribute to this disruption, including excess fat accumulation, which can interfere with insulin signalling in muscle and liver cells; dietary factors and long-term excess calorie intake, which can contribute to visceral fat accumulation and reduced insulin sensitivity; and genetic susceptibility and chronic inflammation, which may impair the cellular signalling pathways involved in glucose regulation.
Physical activity can help address this problem because contracting muscles increase glucose uptake, partly through mechanisms that do not depend directly on insulin. Improving insulin sensitivity through regular movement and appropriate treatment can therefore support better glucose regulation and normal cellular energy metabolism.
Recording blood glucose can help people with type 2 diabetes understand how food, physical activity, medication and illness affect their condition. Blood glucose meters measure glucose from a small blood sample, while continuous glucose monitoring (CGM) devices use a sensor to track glucose in the fluid beneath the skin. HbA1c testing provides a longer-term picture of glucose control.
Keeping a record of readings can help identify patterns. For example, a person may notice that their glucose rises after a large meal or that walking after eating helps reduce the increase. Recording symptoms, meals and medication alongside readings can help individuals and healthcare professionals identify whether changes to a management plan are needed.
However, monitoring is not necessary for everyone at the same frequency. NICE (2026a) advises against routinely offering finger-prick blood glucose monitoring to adults with type 2 diabetes unless there is a specific clinical reason, such as insulin treatment or a risk of hypoglycaemia. Monitoring should be useful, understandable and linked to appropriate action rather than becoming an unnecessary source of anxiety.
Monitoring is therefore important not merely for collecting data, but also for informing clinical decisions, identifying potential complications and promoting safer diabetes management.
Lifestyle changes can improve glucose control, support cardiovascular health and reduce the risk of complications. They should be realistic, sustainable and adapted to individual needs. They may also be needed alongside prescribed medication rather than replacing it.
A balanced diet containing vegetables, fruit, wholegrains, pulses and other fibre-rich foods can support blood glucose management. Choosing wholegrain bread, oats and brown rice more often, while reducing sugary drinks and highly processed foods, may help improve overall diet quality. Carbohydrate intake is particularly important because carbohydrates are broken down into glucose during digestion (Diabetes UK, 2026).
There is no single diet that suits everyone with type 2 diabetes. Diabetes UK (2025) recommends making healthier choices that are realistic and achievable. For example, someone who regularly eats rice or potatoes does not necessarily need to avoid them completely. Adjusting portion sizes, including more vegetables and choosing higher-fibre alternatives where appropriate may be more practical.
Dietary advice should also consider cultural preferences, financial circumstances and existing health conditions. A registered dietitian can provide individualised support, particularly for people who take medication that can cause hypoglycaemia or who are considering a restrictive diet.
Regular physical activity helps improve insulin sensitivity and increases glucose uptake by working muscles. This can help lower blood glucose and improve cardiovascular fitness. The NHS recommends that adults aim for at least 150 minutes of moderate-intensity activity each week, alongside muscle-strengthening activities on two or more days (NHS, 2024).
Activities such as brisk walking, cycling, swimming or dancing can contribute towards this target. People who find exercise difficult can begin with shorter periods of movement and gradually increase their activity. For example, a 10-minute walk after a meal may be a manageable starting point.
Colberg et al. (2016) explain that aerobic exercise and resistance training both have important roles in diabetes management. However, individuals using insulin or certain glucose-lowering medicines may need advice about preventing hypoglycaemia during and after exercise. Activity should be adapted to a person's mobility, fitness and any diabetes-related complications.
For people living with overweight or obesity, sustained weight loss can improve insulin sensitivity and glucose control. However, weight management should be approached sensitively because body weight is influenced by biological, psychological and social factors.
Evidence from the UK Diabetes Remission Clinical Trial (DiRECT) demonstrated that substantial weight loss can lead to remission in some people with relatively recently diagnosed type 2 diabetes. At one year, 46% of participants in the intervention group were in remission, compared with 4% in the control group (Lean et al., 2018). The results highlight the potential benefits of structured weight-management support, although remission is not guaranteed and relapse can occur.
In England, the NHS Type 2 Diabetes Path to Remission Programme provides eligible individuals with a supported low-calorie, total diet replacement programme followed by help with maintaining weight loss. Participants receive clinical monitoring, and medication may need to be adjusted during treatment (NHS England, 2023). Such programmes should be undertaken with appropriate professional supervision rather than through unsupervised restrictive dieting.
Stopping smoking is important because smoking increases cardiovascular risk, which is already higher among people with diabetes. Support from healthcare professionals and NHS stop-smoking services can make quitting more achievable.
Alcohol can affect blood glucose, particularly in people taking insulin or medicines associated with hypoglycaemia. Individuals should therefore follow appropriate advice about alcohol and their medication.
Sleep and emotional wellbeing also matter. Poor sleep and prolonged stress can affect appetite, physical activity and the ability to follow a diabetes management plan. Establishing regular sleep routines (sleep hygiene) and seeking support for stress or low mood may help people maintain healthier habits. Lifestyle changes should be combined with prescribed treatment where necessary, as some people with type 2 diabetes need medication to help manage their blood glucose levels. Treatment should be reviewed regularly by a healthcare professional to ensure it remains appropriate (NHS, 2025).
Finally, lifestyle changes should complement regular diabetes reviews, HbA1c testing and appropriate checks of blood pressure, cholesterol, kidney function, eyes and feet. NICE (2026b) emphasises the importance of personalised care that considers the person's preferences, circumstances and other health conditions.
[bookmark: _Toc243850196]Conclusion 
Type 2 diabetes is a complex condition in which insulin resistance and reduced insulin production disrupt the body's ability to regulate blood glucose. Understanding the roles of insulin and glucagon, together with the use of glucose and oxygen in cellular respiration, helps explain why persistent high blood glucose can damage different organs over time.
Recording glucose levels can support safer management when monitoring is appropriate and results are used to guide decisions. However, the frequency and necessity of monitoring vary between individuals depending on their treatment regimen and clinical needs.
Evidence supports a combination of balanced eating, regular physical activity, sustainable weight management, smoking cessation and attention to emotional wellbeing. These measures can improve glucose control and overall health, while structured weight-loss programmes may help some people achieve remission. Ultimately, successful diabetes management depends on individualised support, appropriate treatment and practical lifestyle changes that people can maintain over the long term.
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