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[bookmark: _Toc233452175]Introduction
Diabetes is a long-term health condition that affects how the body uses glucose (sugar) in the blood. Glucose is an important source of energy, but it needs insulin to move from the bloodstream into the body's cells. Insulin is a hormone produced by the pancreas. According to Diabetes UK (2019), when the body does not produce enough insulin or when the body cannot use insulin properly, blood sugar levels become too high.
[bookmark: _Toc233452176]Risk factors of diabetes 
Major risk factors for Type 2 diabetes include non‑modifiable factors such as increasing age, family history and certain ethnicities, and modifiable factors including overweight/central obesity, physical inactivity, smoking, poor sleep and unhealthy diet; these increase insulin resistance or impair β‑cell function and explain most preventable cases (Diabetes UK, 2024; NICE, 2026). People with prior gestational diabetes or polycystic ovary syndrome are at a higher lifetime risk, and cardiometabolic comorbidities such as hypertension and dyslipidaemia commonly cluster with insulin resistance, further raising risk (NICE, 2026).
[bookmark: _Toc233452177]The purpose of this report
This report aims to raise awareness of diabetes and to educate people with the condition about self‑management strategies, including blood‑glucose monitoring, healthy eating, physical activity, medication adherence and regular check‑ups. These strategies help to reduce the risk of complications and improve quality of life (Association of British Clinical Diabetologists, 2021).

[bookmark: _Toc233452178]How oxygen and glucose produce energy through cell metabolism
Cellular metabolism converts the chemical energy in glucose into a usable form, adenosine triphosphate (ATP), through a coordinated sequence of enzymatic pathways. Under aerobic conditions, one molecule of glucose yields approximately 30-32 ATP (see Figure 1) as it is oxidised to carbon dioxide and water, whereas anaerobic metabolism produces far less ATP and generates lactate (Monash University, 2025; OpenStax, 2025). The process begins with glycolysis in the cytosol, where glucose is split into pyruvate with a small net ATP gain and production of reducing equivalents; pyruvate then enters mitochondria for the pyruvate dehydrogenase reaction and the Krebs (TCA) cycle, which supply electrons to the electron transport chain and drive oxidative phosphorylation. Each step is catalysed by specific enzymes whose activity determines flux through the pathway; enzyme regulation (by allosteric effectors, covalent modification and substrate availability) allows cells to match ATP production to demand. Catabolic reactions break down carbohydrates, fats and proteins to release energy, while anabolic pathways use ATP to synthesise macromolecules needed for growth and repair; the balance between these pathways maintains cellular and whole‑body energy homeostasis (National Institutes of Health, 2023).

Figure 1: Aerobic and anaerobic glucose metabolism
[image: alt-text: A graphic depicting glucose plus oxygen leads to carbon dioxide plus water plus energy. An image labeled glucose is at the far left-side of the graphic. To the right of this image is a plus symbol. To the right of the plus symbol is an image labeled oxygen. To the right of this image is an arrow pointing to the right. To the right of this arrow is an image labeled carbon dioxide. To the right of this image is a plus sign. To the right of the plus sign is an image labeled water. To the right of this image is a plus sign. To the right of this plus sign is a final image labeled energy.]
Adapted from Monash University (2025) and OpenStax (2025)

Oxygen is essential as the final electron acceptor in oxidative phosphorylation; without adequate oxygen, electron transport stalls, ATP yield falls, and cells rely on anaerobic glycolysis, increasing lactate and reducing metabolic efficiency. In tissues with high insulin sensitivity (skeletal muscle, adipose tissue), insulin promotes glucose uptake via GLUT4 translocation, supplying substrate for ATP generation; when insulin signalling is impaired, glucose uptake falls and intracellular substrate availability for ATP production is reduced. Over time, chronic hyperglycaemia and lipotoxicity can impair mitochondrial function and enzyme activity, contributing to fatigue, reduced exercise tolerance and other metabolic disturbances seen in diabetes. Enzymes and coenzymes (e.g., NAD+/NADH) are central to these redox reactions, and micronutrient deficiencies or oxidative stress can further compromise metabolic efficiency. Understanding these linked pathways clarifies why impaired insulin action in Type 2 diabetes not only raises blood glucose but also disrupts cellular energy production, with systemic consequences for organ function and patient symptoms (Monash University, 2025; OpenStax, 2025; National Institutes of Health, 2023).



[bookmark: _Toc233452179]How Recording and Tracking Blood Sugar Helps in Type 2 Diabetes
Recording and tracking blood glucose is a cornerstone of effective Type 2 diabetes care because it converts otherwise invisible glycaemic variability into actionable information for both patients and clinicians (University of Oxford, 2025). Regular self‑monitoring via capillary finger‑prick testing or continuous glucose monitoring (CGM), reveals post‑prandial excursions, nocturnal hypoglycaemia and day‑to‑day trends that a single clinic measurement cannot capture, while periodic HbA1c testing summarises average glycaemia over two to three months; using these measures together enables a comprehensive view of short‑ and long‑term control (ADA, n.d.; CDC, 2024). Making patterns visible helps patients link readings to behaviours such as meal composition, portion size, timing of physical activity, alcohol intake or missed medication, which supports timely self‑management actions (for example, adjusting carbohydrate intake or planning a walk after a meal) and reduces the frequency and severity of symptomatic hyper‑ or hypoglycaemia (Diabetes UK, 2017).
For clinicians, documented glucose records provide objective evidence to evaluate treatment effectiveness and to personalise therapy. Trend data allow safer intensification or de‑intensification of medication, selection between oral agents and insulin, and identification of adherence or absorption issues that might otherwise be missed (NICE, 2024). CGM additionally offers alarms and trend arrows that improve safety for people at risk of hypoglycaemia and can reduce time spent in hypo‑ or hyperglycaemic ranges compared with intermittent testing (ADA, n.d.; NICE, 2024). At the same time, routine recording supports structured reviews and shared decision‑making, so that clinicians and patients can agree on realistic HbA1c targets that balance complication risk against hypoglycaemia and quality‑of‑life considerations, using recorded data to judge progress.
There are system‑level benefits too, these allow for aggregated monitoring data feed audits, service evaluation and prevention programmes, helping to identify high‑risk populations and to target lifestyle interventions that reduce progression from prediabetes to Type 2 diabetes (WHO, 2023; CDC, 2024). However, monitoring is effective only when paired with education and an agreed action plan; unstructured or excessive testing without interpretation can increase anxiety and cost without improving outcomes. In summary, combining regular short‑term monitoring (capillary checks or CGM) with periodic HbA1c measurement, supported by patient education and clinician review, produces complementary, actionable information that improves individual care decisions, enhances safety and helps prevent long‑term complications (University of Oxford, 2025; Diabetes UK, 2017; NICE, 2024).
[bookmark: _Toc233452180]What happens when blood sugar regulation fails
Blood‑glucose homeostasis depends on insulin secretion by pancreatic β‑cells and on normal tissue responsiveness to insulin. When either insulin production falls (Type 1 diabetes) or peripheral tissues become insulin resistant (Type 2 diabetes), glucose uptake into cells is impaired, and blood glucose rises, causing acute metabolic disturbance and, if persistent, long‑term organ damage (NCBI, 2024; WHO, 2023). In Type 1 diabetes, autoimmune destruction of β‑cells leads to little or no endogenous insulin and requires lifelong insulin replacement, whereas in Type 2 diabetes, a combination of insulin resistance and progressive β‑cell dysfunction means that oral agents, injectable therapies or insulin may be needed over time to achieve glycaemic targets (NCBI, 2024; Diabetes UK, 2024). Persistent hyperglycaemia increases glycation, oxidative stress and inflammatory pathways that damage blood vessels, nerves and renal tissue, explaining the elevated risks of cardiovascular disease, nephropathy, neuropathy and retinopathy seen in poorly controlled diabetes (WHO, 2023; NICE, 2024).

[bookmark: _Toc233452181]How lifestyle factors affect glucose level control
Lifestyle behaviours determine both short‑term glycaemic variability and long‑term metabolic risk. A diet rich in vegetables, whole grains, pulses and lean protein and lower in refined sugars and energy‑dense processed foods reduces blood glucose concentration and supports weight loss, which in turn improves insulin sensitivity. NICE recommends individualised, culturally sensitive dietary advice and integration of nutritional support into personalised diabetes plans to help people achieve glycaemic and weight goals (Diabetes UK, 2024; NICE, 2026).
Regular physical activity increases skeletal‑muscle glucose uptake via insulin‑dependent and insulin‑independent pathways, lowers HbA1c and reduces cardiometabolic risk. Adults with Type 2 diabetes are encouraged to accumulate at least 150 minutes of moderate activity weekly and include resistance training to preserve lean mass (NICE, 2026; CDC, 2024). Weight loss of even 5-10% of body weight markedly improves glycaemic control and can delay or reverse progression from pre-diabetes to Type 2 diabetes in many people (NICE, 2026).
Sleep and stress are frequently overlooked but important. Poor or short sleep and chronic stress dysregulate cortisol and sympathetic activity, promoting insulin resistance and higher fasting glucose; stress‑management strategies (mindfulness, CBT, structured exercise) can therefore support glycaemic control. Smoking and excessive alcohol worsen cardiovascular risk and complicate diabetes management; smoking cessation and limiting alcohol are recommended as part of comprehensive care.  (Diabetes UK, 2017; NICE, 2026).
Practical implementation requires individualised plans and structured support. Education from dietitians and diabetes teams, goal‑setting, and referral to programmes such as the NHS Diabetes Prevention Programme increase the likelihood of sustained behaviour change and measurable improvements in HbA1c and weight. Routine clinical reviews should assess lifestyle barriers, comorbidities and social determinants (food access, work patterns) that affect adherence.  (NICE, 2026; Diabetes UK, 2017).
[bookmark: _Toc233452182]Recommendations on how lifestyle changes could help improve the condition of Diabetics.
Personalised, evidence‑based lifestyle changes should form the foundation of Type 2 diabetes management and be delivered within a structured care plan that links behaviour change to monitoring and clinical review (NICE, 2026). Below are recommendations that can be given to diabetic patients;
1. Set a clear, personal goal: Decide on a measurable target (for example, 5-10% weight loss or a specific HbA1c). This has to be written down so that patients and their clinician can review progress (NICE, 2026).
2. Join a structured weight‑management or diabetes programme: Enrol in a supervised pathway if available; follow the plan and attend scheduled reviews so weight loss and blood glucose are monitored safely (Diabetes UK, 2024; NIDDK, 2024).
3. Follow an individualised eating plan: Eat more vegetables, whole grains, pulses and lean protein; reduce refined carbohydrates and sugary drinks; control portion sizes and keep regular meal times (Diabetes UK, 2024).
4. Build a graded exercise routine: Aim for at least 150 minutes of moderate aerobic activity per week and include resistance training twice weekly. Activities should start small and increase gradually (for example, short post‑meal walks) (NICE, 2026; CDC, 2024).
5. Use behavioural tools to stay on track: Set SMART goals, keep simple food and activity logs, use reminders or apps. Patients should ask their clinician for motivational support or referral to a health coach (CDC, 2024).
6. Prioritise sleep and stress management: Aim for about 7-9 hours of sleep nightly, practise sleep hygiene, and use relaxation techniques (deep breathing, mindfulness, gentle exercise) or seek psychological support if stress or mood problems persist (Bupa, 2025; CDC, 2024).
7. Stop smoking and limit alcohol: If patients smoke, they should ask for help to quit and keep alcohol within recommended limits because both smoking and excess alcohol raise cardiovascular and diabetes risks (Association of British Clinical Diabetologists, 2022). 
8. Agree on a monitoring and safety plan: Patients need to decide with their clinician how and when to check their glucose (capillary checks or CGM), what readings require action, and what to do for hypoglycaemia. They also need to practise injection technique and site rotation if they use injectables (NICE, 2026; Diabetes UK, 2017). 
9. Check for complications and attend reviews: Regular inspection of feet and skin should be done. Scheduled eye, kidney and foot checks should be done. Personal monitoring data should be shared with their GP/clinic so treatment can be adjusted based on objective trends (NICE, 2026; Diabetes UK, 2017).
10. Tailor plans to patients’ lives and ask for help: Patients need to tell their care team about work, family, finances or food access so recommendations fit their situation. If lifestyle changes alone are insufficient, medication options that support weight and glucose control should be discussed (NIDDK, 2024; NICE, 2026).

[bookmark: _Toc233452183]Conclusion
Type 2 diabetes is a chronic disorder of glucose regulation in which impaired insulin action and progressive pancreatic β‑cell dysfunction lead to persistent hyperglycaemia and increased risk of vascular and microvascular complications. If poorly controlled, both Type 1 and Type 2 diabetes can result in cardiovascular disease, renal impairment, neuropathy and vision loss, so early detection and sustained management are essential (Diabetes Wellness UK, 2014; WHO, 2023).
Regular monitoring and recording of blood glucose, combining short‑term checks (capillary testing or CGM) with periodic HbA1c measurement, gives patients and clinicians the objective data needed to link symptoms to behaviours, judge treatment effectiveness and make timely adjustments (NHS Diabetes Prevention Programme, n.d.; Diabetes UK, 2017). Lifestyle measures (healthy eating, weight management, physical activity, sleep and stress reduction) remain central to improving glycaemic control and reducing complication risk, and are most effective when delivered alongside education, agreed action plans and regular clinical review (NICE, 2026; Diabetes UK, 2017).
In short, combining structured self‑monitoring, personalised lifestyle change and appropriate medical therapy, supported by ongoing education and follow‑up, offers the best chance of maintaining metabolic control and preserving long‑term health and quality of life for people with diabetes. (NICE, 2026; Diabetes UK, 2017).
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