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INTRODUCTION 
Diabetes is a condition that affects how the body controls blood glucose levels. Type 1 diabetes occurs when the body does not produce insulin, while Type 2 diabetes happens when insulin is not used effectively. Risk factors include family history, poor diet, lack of exercise, and being overweight. Glucose and oxygen are used by cells to produce energy (ATP) for daily activities. 
Diabetes is a long-term, chronic health condition where levels of glucose (sugar) in the blood become too high, either because the body cannot produce enough insulin, or because it cannot use insulin effectively. WHO (2024).
Insulin is a hormone made by the pancreas, it acts like a key allowing glucose from food to enter body cells to be used for energy. Juntendo Medical Journal (2024).
When this process fails, glucose stays in the bloodstream, leading to high blood sugar which, over time, causes damage to blood vessels, nerves, eyes, kidneys, and the heart. Global Burden of Disease Study (2021).
There are three main types, Type 1 diabetes usually develops in children or young adults, where the immune system destroys the cells that make insulin, Type 2 diabetes, accounting for around 90 to 95% of all cases, develops mostly in adults and is strongly linked to lifestyle and genetics; and gestational diabetes, occurring during pregnancy and often resolving afterwards, though it increases future risk. Global Diabetes Compact (2025). This report focuses primarily on Type 2 diabetes, the form most seen in general practice.
Risk Factors
Risk factors are conditions or habits that make developing diabetes more likely. They are divided into modifiable and non-modifiable. National Institutes of Health (2025)
Non-modifiable risk factors,
Age Risk rises significantly after 40 years and increases further over 65. 
Family history, having a parent, sibling or close relative with diabetes increases risk, due to shared genes and habits. By MedlinePlus Health Topic (2026).
Medical history, Previous gestational diabetes, high blood pressure, or polycystic ovary syndrome raise risk. MedlinePlus Health Topic (2026)
Modifiable risk factors
Overweight or obesity, Excess body fat, especially around the waist, causes insulin resistance cells stop responding properly to insulin. This is the single biggest risk factor for Type 2 diabetes.by M Bartold, Section Editor. (2016).
Unhealthy diet, Diets high in refined sugars, processed foods, saturated fats, and low in fibre, fruit and vegetables increase weight and insulin resistance.
Physical inactivity, not moving enough reduces how well insulin works and leads to weight gain.
Smoking, Smokers are 30 to 40% more likely to develop diabetes and develop complications much faster. By NHS (2024).
2. How Blood Sugar Levels Are Maintained Safely
In a healthy body, blood glucose is kept within a narrow, safe range typically 4.0 to 5.9 mmol/L when fasting, and below 7.8 mmol/L two hours after eating through a precise system called homeostasis.  This balance is controlled mainly by two hormones made in the pancreas, insulin and glucagon. Sousa et al., (2023); Gold et al., (2024).
After Eating
When you eat, carbohydrates break down into glucose, which enters the blood, causing levels to rise. The pancreas detects this rise and releases insulin. Insulin travels in the blood and attaches to receptors on muscle, fat and liver cells. This signals cells to move special channels (called GLUT4 transporters) to their surface, allowing glucose to move out of the blood and into cells. Once inside, glucose is either:
Used immediately for energy, BBC (2026).
Stored in the liver and muscles as glycogen (a short-term energy store), or
Converted to fat for longer-term storage.
As glucose moves into cells, blood levels fall back to normal, and insulin release slows down. Mattioli 1885 journals.com (2026)
Between Meals or When Fasting
When you have not eaten for a while, blood glucose drops. The pancreas now releases glucagon, the opposite hormone. Glucagon tells the liver to break down stored glycogen back into glucose, which is released into the blood to keep levels steady and supply energy to the brain and organs, which need glucose constantly. Other hormones like cortisol and adrenaline also help raise glucose during stress or illness. Mattioli1885journal.com (2026)
What Happens in Diabetes
 In Type 2 diabetes, two main problems occur.
First Insulin resistance: cells do not respond properly to insulin, so glucose cannot enter easily and stays in the blood.
2. Beta-cell failure, over time, the pancreas cannot produce enough insulin to overcome this resistance (Levine, 2026).
This results in persistently high blood glucose, often above 11.1 mmol/L, the diagnostic threshold. If uncontrolled, high glucose damages blood vessels, thickens tissues, and disrupts normal body function, leading to complications (World Health Organization, 2024).
The aim of management is to restore balance by lowering high glucose, preventing dangerous lows, and keeping levels within a safe range.
Cell metabolism, the body needs energy for all activities. Glucose is the main fuel. Through cellular respiration, glucose combines with oxygen to produce energy inside the mitochondria, the power stations of cells.
The Process Step-by-Step
The overall chemical reaction is
Glucose + Oxygen → Carbon Dioxide + Water + Energy (ATP)
C₆H₁₂O₆ + 6 O₂ → 6 CO₂ + 6 H₂O + ~36–38 ATP by Bailey Regina cellular respiration (2025)
This happens in four stages:
1. Glycolysis (in cell fluid), One glucose molecule is split into two smaller molecules (pyruvate). This releases a small amount of energy and does not need oxygen. In diabetes, if glucose cannot enter cells, this stage cannot happen well, so cells feel starved even though there is plenty of sugar outside. Cold Spring Harbor Perspectives in Biology (2021).
2. Pyruvate Oxidation, if oxygen is available, pyruvate moves into mitochondria and changes into acetyl-CoA, ready for the next stage.
3. Krebs Cycle / Citric Acid Cycle, this breaks acetyl-CoA down completely, releasing carbon dioxide (which you breathe out) and high-energy electrons. This produces some energy and carries energy-rich molecules to the final stage. Monash University (2025).
4. Electron Transport Chain (inner mitochondrial membrane), This is where oxygen is essential. Electrons are passed along a chain of proteins, and their energy is used to make large amounts of ATP the chemical form of energy cells use. Oxygen is the final acceptor of these electrons, combining with hydrogen to make water. Without oxygen, this stop working, and cells switch to a much less efficient process that makes lactic acid and very little energy. By course lumen learning .com (2026).
Why This Matters for Diabetes
Energy shortage
When glucose stays in the blood and cannot enter cells, the body lacks fuel. This causes tiredness, weakness, confusion, and fatigue.
Waste build-up
Unused glucose leads to harmful changes in blood vessels and tissues.
Oxygen delivery
High glucose damages small blood vessels, reducing oxygen supply. This slows energy production and wound healing.
Good control
When glucose is controlled, it enters cells properly, oxygen delivery improves, and the body produces energy efficiently (World Health Organization, 2024).
Why recording blood sugar helps
Regular testing and recording of blood glucose helps you understand your body and manage diabetes daily, not just for doctors (National Institutes of Health, 2026).
What you measure and what it means
Fasting / before meals, 4.0–7.0 mmol/L
2 hours after meals, below 8.5 mmol/L
HbA1c (3-month average),  below 48 mmol/mol (6.5%) or as advised
(Health Cleveland Clinic, 2026)
See what affects your levels
Food, exercise, stress, illness, sleep, and medication all change glucose. Recording helps you understand patterns, e.g. food raises levels or walking lowers them. This helps you take control of your health (National Institutes of Health, 2026).
 Spot patterns, not single readings
One reading shows now, but a log over time shows trends (e.g. high mornings or worse weekends). This helps you adjust diet, activity, or medication.
 Prevent highs and lows
· Hyperglycaemia (>10–15 mmol/L), Can damage eyes, kidneys, and nerves. Early action can prevent harm.
· Hypoglycaemia (<3.5–4.0 mmol/L), Can cause shaking, confusion, or fainting. Testing helps you treat it quickly (Centres for Disease Control and Prevention, 2026).
Guide treatment changes
Healthcare teams use your records to adjust treatment. People who track regularly are more likely to reach target HbA1c and reduce complications (Cleveland Clinic, 2023).
Stay motivated and safe
Seeing improvement builds confidence and helps you feel in control.
Recommendation
Test frequency depends on treatment. If managed by diet or exercise, test 1to 2 times weekly, and 2 hours after meals to learn effects. If on tablets or insulin, test daily or as advised. Always write down date, time, reading, and what you ate, or did this is the most useful information you can bring to appointments. By National Library of Medicine (2026).
Evidence-Based Lifestyle Recommendations 
Lifestyle change is one of the most effective ways to manage type 2 diabetes, and in some cases can work as well as medication. Large studies such as UKPDS, Look AHEAD, and NHS-based remission programmes show that healthy habits can lower HbA1c by about 0.5 to 2%, reduce the need for drugs, cut cardiovascular risk, and sometimes lead to remission. National library of Medication (2025).
Healthy eating is the foundation of diabetes control. The goal is not to buy "diabetic foods" but to eat regular, balanced meals that help keep blood glucose steady and support a healthy weight. Strong evidence supports choosing low-glycaemic index foods such as wholegrain bread, brown rice, oats, lentils, beans, pasta, and sweet potatoes, while limiting refined carbohydrates like white bread, pastries, sugary cereals, cakes, and sweets. NHS (2025).  A high-fibre diet - around 30 g per day from vegetables, fruit, beans, and pulses - helps slow glucose absorption and improves fullness. Portion control also matters, because large servings can raise blood sugar even when the food is healthy. Losing 5 to 10% of body weight improves insulin resistance, and greater weight loss can produce remission in some people. By NHS (2025).
Physical activity is equally important. Exercise improves insulin sensitivity, helping glucose move into cells more effectively, and its benefits can last for up to 24 hours activity. American Diabetes Association (2022). Most guidelines recommend at least 150 minutes of moderate aerobic activity each week, such as brisk walking, cycling, swimming, or dancing, spread over at least three days. Resistance training two or three times weekly is also recommended because muscle tissue helps use glucose even at rest. In addition, long periods of sitting should be broken up every 30 minutes with standing or light movement. Regular exercise can lower HbA1c by around 0.6 to 0.9% and reduce the risk of heart disease. American Diabetes Association (2022).
Stopping smoking is another major priority. Smoking worsens insulin resistance, damages blood vessels, and sharply increases the risk of heart attack, stroke, kidney disease, blindness, and amputation. NHS (2025) Quitting completely is one of the most powerful steps a person with diabetes can take, and support services, nicotine replacement, and counselling can greatly improve success.
Other helpful changes include limiting alcohol, avoiding drinking on an empty stomach, getting 7 to 8 hours of sleep, find relaxation methods walking deep breathing, hobbies. Am J Lifestyle Med (2025) and managing stress, since both poor sleep and stress hormones can raise blood glucose. Together, these lifestyle measures provide strong, evidence-based protection against diabetes complications.
Conclusion
Diabetes is common and serious but can be managed and sometimes reversed. It happens when insulin does not work properly, causing high blood sugar that damages the body. But you now understand how the body normally controls glucose, how it turns into energy and exactly what you can do to keep levels safe 
Tracking blood sugar helps you understand your body. Healthy lifestyle changes like eating well, exercising, and stopping smoking are powerful treatments. They improve energy, support weight loss, reduce risks, and can even lead to remission.
You are not alone in this. Every time you test, choose a healthier meal, or go for a walk, you are protecting your health, your energy, and your future. Bring your record book to every appointment, ask questions, and work with your team to set realistic goals. With knowledge and small, steady changes, you can live a long, healthy, active life with diabetes fully.
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