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INTRODUCTION DIABETES TYPES
Diabetes is a chronic metabolic disease  characterize by hyperglycaemia which  we can also call high blood  glucose levels , due to a defect in insulin secretion , action or both .There are different types of diabetes like types 1 diabetes and type 2 diabetes , but type 2 diabetes is the most common  accounting for approximately 90 to 95 % of cases in the world , it is a progressive disease that develop when the body  becomes resistant to insulin or the pancreas no longer  produced enough insulin to maintain  normal blood glucose levels .Glucose plays  a very important role in human body or in the body , it is also the primary source of energy for cellular processes. After all ,when glucose accumulates in the blood instead of being used by cells , it can lead to acute as well and lead to chronic complications. 
Risk Factors de type 2 diabetes are:
 firstly the weight , by being overweight or obese is a major risk factor , more  body fat  you got more insulin resistant your cells become. The more you’re not physical active , the more your risk are higher because physical  activity helps with weight management , by using glucose as an  energy source and improve the cells sensitivity to insulin. Also family history your risk can increase if a parent ,your brother , sister or child has type 2 diabetes.  About age , after 45 your risk  especially increase ,this is due to the lack of physical activity, losing of muscle mass and weight gain with age. Unhealthy diet( high in processed foods , sugar and refined carbs.
Medical conditions like high blood pressure , abnormal cholesterol levels, history of Gestational diabetes which concern pregnant women (diabetes UK, 2023).
MAINTENANCE OF BLOOD SURGAR LEVELS 
Blood sugar (glucose) levels are maintained within a safe, narrow range through a process called homeostasis , primarily regulated by the pancreas releasing the hormones insulin and glucagon. When blood sugar are low the pancreas secretes glucagon , which increases endogenous blood glucose levels through glycogenolysis. After meal when exogenous blood glucose levels are high, Insulin is released to trigger glucose levels uptake into insulin-dependent muscle and adipose tissues as well as to promote glycogenesis(NIH.GOV ,2016).
Mechanism of blood glucose control: High Blood sugar (Hyperglycaemia)following meals , blood sugar rise ,the pancreas detects this and its beta cells to take in glucose for energy and stimulating the liver and muscles to store excess glucose as glycogen(glycogenesis).
Low Blood Sugar(Hypoglycaemia): During fasting or exercise, blood sugar drops, The pancreas acts via alpha cells to secrete. The Role of Insulin and Glucagon
Insulin: Produced by the beta cells of the pancreas, insulin is released when blood sugar levels rise, such as after eating. It facilitates the uptake of glucose by cells, particularly in the liver, muscle,  fat tissues. Insulin also promotes the storage of excess glucose as glycogen in the liver and muscle and adipose tissue , promotes the storage of glucose as glycogen in the liver additionally insulin inhibits the production of glucose by the liver , effectively lowering blood sugar levels( NICE 2022). Glucagon: In contrast, glucagon is produced by the alpha cells of the pancreas and is released when blood sugar levels drop, such as during fasting or intense exercise. Glucagon signals the liver to convert stored glycogen back into glucose and release it into the bloodstream, thereby raising blood sugar levels( CARE LEARNING , 2025)
Mechanisms of Regulation

After Eating: When carbohydrates are consumed, they are broken down into glucose, which enters the bloodstream. The rise in blood glucose triggers insulin release, leading to increased glucose uptake by cells and storage as glycogen. This process helps to prevent hyperglycaemia (high blood sugar).During Fasting: When food is not consumed for a while, blood sugar levels begin to drop. In response, glucagon is released, prompting the liver to convert glycogen back into glucose and release it into the bloodstream. This mechanism helps to prevent hypoglycaemia (low blood sugar Liver's Role: The liver acts as a glucose reservoir, storing excess glucose as glycogen and releasing it when needed. It can also produce glucose from non-carbohydrate sources through gluconeogenesis, ensuring a steady supply of glucose for energy (Cleveland Clinic,2025). 
OXYGEN AND GLUCOSE IN ENERGY PRODUCTION
Glucose and oxygen  produce energy (ATP)  through cellular respiration , they also play a vital role in energy production within the body through the process of cellular respiration. a three-stage metabolic process occurring  in the cytoplasm and mitochondria , glycolysis , the Krebs cycle  and the electron transport. This aerobic process breaks  down glucose (C6 H12  carbon dioxide (CO2), water ( H2O) and approximately 30 to 38 ATP molecules and  Cellular metabolism refer to the biochemical processes  that occur within cells to maintain life , including the production of energy (Khan Academic, 2026) .Keys Stage of Cellular Respiration: Glycolysis( cytoplasm) glucose is broken down into two pyruvate molecules producing a gain of 2 AT and NADH , this stage does not require oxygen. The electron transport chain is the final stage requires oxygen, it uses the electrons produced in earlier stage to generate a large amount of ATP, which cells use to perform essential functions such as movement , It  growth and repair .oxygen acts as a final electron acceptor and forming (diabetes UK  2025). During cellular respiration glucose is broken down through a series of reactions, in the presence of oxygen (aerobic conditions ) .
 RECORDING AND TRACKING BLOOD GLUCOSE LEVELS
By recording and tracking blood sugar levels enables individuals with type 2 diabetes tap maintain safe glucose control , prevent complications and make informed lifestyle and medication decisions. Monitoring blood glucose provides real-time information about an individual’s current blood sugar levels, it can help identify high (hyperglycaemia) or low one  reading and patterns over time, blood glucose monitoring is one of the most effective  ways to manage type 2 diabetes, as it allows for real time tracking of  the body activity .Regular monitoring helps to understand the influence of diet physical activity and medication on blood glucose levels ,so promoting safe and effective  self-management .It is also helping to identify potential risk of  hyperglycaemia like( low blood glucose) and hyperglycaemia like ( high blood glucose ).By regularly monitoring their blood glucose , people with all the type of diabetes can see the impact  of the lifestyle changes and treatments on their condition and adjust their behaviour  according for better control , persistent hyperglycaemia can increase the risk of serious complications, kind of cardiovascular , kidney, and eye disease , like nerve damage ,like stroke and circulation disorders . High glucose levels increase your risk of developing health issues such as heart, kidney and eye diseases, nerve damage, stroke and poor circulation(Diabetes UK, 2023). 
Regular monitoring allows individuals to identify high (hyperglycaemia) or low (hypoglycaemia) blood sugar levels immediately, enabling quick action to avoid severe, potentially lethal complications . Tracking data over several days helps detect trends such as consistently high fasting glucose or post meals spikes revealing how specific foods, physical activity or stress affect glucose levels. Guiding treatment adjustments by logged data provides valuable information for healthcare teams to safely  
Self-monitoring of blood glucose (SMBG) should be part of a regular management plan for patients with diabetes, this information can help with the appropriate scheduling of food activity and medication, it is also required for understanding of the timing of blood glucose variations. understand how other factors such as sickness or stress affect blood sugar levels (MAYO CLINIC ,2024)
EVIDENCE BASED LIFESTYLE RECOMMENDATION
Evidence based lifestyle  changes can significantly improve health by reducing risk for chronic disease like diabetes and heart disease , key interventions include adopting a balanced diet (high Fiber , low saturated fat )engaging in regular physical activity ,quitting smoking and improving sleep , those actions can increase life expectancy by over 6years (NIHR Evidence , 2021).
Diet: A health balance diet plays a crucial role in controlling blood glucose levels, the emphasis should be on consuming nutrient -dense foods, including whole grains, fruits, vegetables, leans proteins and healthy fats, reducing the intake of refined sugar  and processed foods is essential, as these can cause rapid spikes in blood  glucose levels (NHS ,2025). Low glycaemic index (GI) foods are particularly beneficial as they result in a slower , more gradual increase in blood glucose , portion control is also important to prevent excessive calorie intake and support weight management .
Physical Activity: Regular physical activity improves insulin sensitivity , allowing cells to use glucose more effectively, it also helps lower blood glucose levels and support cardiovascular health. Current guidelines recommend at least 150  minutes of moderate intensity aerobic exercise per week, suck as brisk walking or cycling along  with muscle strengthening activities on two or more days per week. 
Smoking cessation is a primary factor in reduced life expectancy . stopping is the most impactful change for health improvement( WHO ,2025). Smoking can increases insulin resistance and higher risk of cardiovascular disease for individuals with type 2 diabetes , quitting smoking can lead to improved circulation better glycaemic control and reduced risk of complications. Health care professionals should support through counselling nicotine replacement therapy or referral to smoking cessation services. 
Weight management by following a healthy balance diet and regular exercise will both help you reach and maintain a healthy weight. By calculating your body mass index (BMI), you can determine whether your weight is broadly heath for your height. Your gender and ethnicity are factored into what BMI range is considered health for your body when using the NHS BMI calculator (Spire Healthcare, 2024). Alcohol can affect blood glucose levels unpredictably , sometimes causing hypoglycaemia or hyperglycaemia, patients are advised to consume  alcohol in moderation and specially avoid drinking on an empty stomach.  Stress Management and sleep: Chronic stress and poor sleep quality can impact blood glucose regulation by increasing the production of stress hormones such as cortisol , having a good sleep and stress management techniques like mindfulness and relaxation exercises can contribute to better type 2 diabetes  or all types of diabetes management .
F) Conclusion
Type 2 diabetes is a complex, chronic condition that requires continuous management to prevent complications and preserve quality of life. A good  understanding of blood glucose regulation , cellular metabolism and the body’s response to insulin is essential for effective and the  importance of monitoring blood glucose  is essential for effective self-management as well. Regular blood glucose monitoring , combined with informed lifestyle and treatment choices and allows people with type 2 diabetes to effectively manage their condition and reduce long-term health risk .Recording and tracking blood glucose levels  empowers patients to make informed decisions about their health and supporting better daily management and reducing the risk of complications associated with type 2 diabetes. Healthcare , lifestyle modifications , including a healthy diet regular physical activity , weight management ,smoking cessation and stress reduction, play a vital role in improving glycaemic control. As a practice nurse, providing patients with clear and evidence based information and ongoing support is crucial in helping them engage with their care plans and achieve better health outcomes.
G)REFERENCES
Care Learning (2025) available at https://www.care-learning.com  [accessed date 2 April 2026].
Diabetes UK  (2023) available at  https://www.diabetes.org.uk  
 Cleveland Clinic (2025) available at https://my.clevelandclinic.org  [accessed date 1 April 2026].
Khan Academy  (2026)  available at https://www.khanacademy.org   [accessed date 2 April 2026].
Mayo Clinic (2024) available at https://www.mayoclinic.org  [accessed date 1 April 2026].
National Institutes of health(Nih.gov) (2016)  available at https://www.nih.gov  [accessed date 3 April 2026]
NHS.UK (2025) available at https://www.nhs.uk   [accessed date 31 March 2026].
NICE (2026)  available at  https://www.nice.org.uk   [accessed date  4 April 2026]
NIHR Evidence (2021)  available at https://evidence.nihr.ac.uk    [accessed date 31March 2026].
World Health Organization (WHO) (2024) available at https://www.who.int   [accessed date 30 March 2026].
Spire Healthcare (2024) available at  https://www.spirehealthcare.com  [accessed date 7 April 2026].
Osmosis  (2025) available  at  https://www.osmosis.org   [accessed date 2 April] .
