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INTRODUCTION

Diabetes is a severe medical condition if unmanaged can lead to some other diseases like kidney failure, heart disease, nerve damage, stroke, and sometime even limb amputation. In this report, I will be discussing the causes, risk factors, types and ways to manage the condition. furthermore, I will show how blood sugar level tracking and recording, can be beneficial to individuals with type 2 diabetes in managing their condition and include evidence-based recommendations on how individual’s way of life can improve their condition. 

DIABETES
 This is a disease that occurs if the body can no longer properly regulate blood sugar levels, which is glucose. The main types of this disease are two which are type 1 and type 2 respectively and some other types that are not common like the gestational diabetes, MODI, LADA, and type 3C. The type 1 diabetes was previously called insulin dependent, juvenile or childhood-onset. This involved deficient insulin production and required daily insulin administration. In 2017, around 9 million people live with type 1 diabetes (World Health Organisation, 2024).  The type 2 diabetes is more common and often preventable. It affects how your body uses sugar (glucose) for energy. It stops the body from using insulin properly which can lead to high level of blood sugar if not treated. The type 2 diabetes can cause severe damage to the body especially nerves and blood vessels. Genetics, lack of exercise, and overweight are some of the factors that contribute to developing this condition (UK diabetes, 2016). Sometime, individuals can manage this condition changing their lifestyle.              
Gestational diabetes normally takes place when individual is pregnant and is usually resolved after birth. The MODA, LADA, and type 3C are very rare and they also have different underlying causes (Diabetes UK). If not managed properly, diabetes can lead to failures in various organs like the kidney, nerves, heart, blood vessels and eyes. Diabetes has lots of risk factors depending on the type. The type 1 for instance has genetics or family history as one of the risk factors. Having a family member with type 1 diabetes can increase the risk of a person. Another risk factor for type 1 is ethnicity because it is mostly common among whites than black. The risk factors for type 2 diabetes includes physical inactivity, unhealthy diet like refined carbohydrates, sugar and unhealthy fats. Others are age, family history, high blood pressure, overweight, and ethnicity (Ismail et al, 2021).
MAINTAINING BLOOD SUGAR LEVELS SAFELY AND EFFECTIVELY FOR BODY’S NEEDS

 Blood sugar levels are regulated by combination of hormones primarily insulin and glucagon produce in the pancreas, physical activities, nutrition, and metabolic processes. It is very crucial to maintain blood sugar levels for overall well-being individuals. Below is how blood sugar levels are maintained.
HORMONAL REGULATION: This is mainly done by insulin and glucagon. These are hormones situated in the pancreas. Insulin helps in the uptake of glucose from the bloodstream into the cells, particularly fat and muscle cells and this lowers blood sugar level. Insulin also sends signals to the liver to store excess glucose as glycogen. Glucagon on the other hand message the liver to let go of stored glucose to raise blood sugar levels (glycogenolysis) and produces new glucose (gluconeogenesis) whenever blood sugar levels drop (Holst et al, 2017). By promoting gluconeogenesis and increasing blood sugar availability during stress, other hormones like cortisol and epinephrine can also influence blood sugar levels.
PHYSICAL ACTIVITIES: Body’s demand for glucose can be increased by exercise, and this can lower blood sugar levels. Muscle activity promotes insulin sensitivity which allows cells to take up glucose more efficiently.
DIETARY INFLUENCE: By eating food with balance diet that contains carbohydrate, protein and fats can help regulate blood sugar levels. Fibre-rich food can also slow glucose absorption and prevent spikes in blood sugar.
FEEDBACK MECHANISM: Feedback loops is used by the body to maintain homeostasis. If blood sugar levels are too low, counter-regulatory hormones like glucagon and epinephrine will act to elevate them while insulin will decrease anytime levels are too high.
INDIVIDUAL VARIATION: This varies with differences where factors like genetics, illness, stress, and medication can affect a person's blood sugar regulation.




 SHOWING HOW OXYGEN AND GLUCOSE ARE USED TO PRODUCE ENERGY THROUGH CELL METABOLISM

This process whereby cells convert glucose and oxygen to energy, primarily in the form of adenosine triphosphate (ATP) is known as cell metabolism, specifically cellular respiration. This action occurs primarily in the mitochondria of eukaryotic in several stages. Below is an overview of how oxygen and glucose are used to produce energy:
GLYCOLYSIS: In this process, glucose is broken down into two molecules of pyruvate. A net gain of 2 ATP molecules is produced during glycolysis, along with 2 NADH (nicotinamide adenine dinucleotide hydrogen) molecules which carry electrons to the next stages (Chandel, 2021).
PYRUVATE OXIDATION: Pyruvate in the presence of oxygen proceeds into the mitochondria where it is changed to acetyl-CoA. This step produces NADH by releasing carbon dioxide.
CITRIC ACID CYCLE: This occurs in the mitochondrial matrix when acetyl-CoA goes into the citric acid cycle. This cycle generates additional NADH2 (flavin adenine dinucleotide hydrogen) while releasing carbon dioxide. Each turn of this circle produces 3 NADH, 1 FADH2, AND 1 ATP or GTP.
ELECTRON TRANSPORT CHAIN (ETC): The NADH AND FADH2 donate electrons to the electron transport chain located in the mitochondrial membrane. The electrons passed through protein complexes pumping protons to create gradient. At the end of this process, oxygen acts as the final electron acceptor, combining with electrons and protons to form water. The electron transport chain produces approximately 32-34 ATP molecules from the oxidation of one glucose molecule.





HOW RECORDING AND TRACKING BLOOD SUGAR LEVELS HELPS INDIVIDUALS WITH TYPE 2 DIABETES TO SAFELY MANAGE THEIR CONDITION: Recording and tracking blood sugar levels is paramount to individuals with type 2 diabetes to enable them to manage their condition effectively. Below is how monitoring these levels helps individuals in managing their condition:
UNDERSTANDING PATTERNS AND TRENDS: Monitoring Blood sugar levels regularly helps type 2 diabetes individuals understand their typical blood sugar range and help establish a baseline for their levels. Regularly tracking of blood sugar levels also enables individuals to notice patterns in their blood glucose levels, such as spikes after meals or drops during exercise as this information can guide dietary and lifestyle changes.
EMPOWERMENT AND MOTIVATION: Recording and tracking of blood sugar levels empowers type 2 diabetes individuals to take an active role in their diabetes management. It also enhances awareness and accountability thereby encouraging these individuals to take proactive steps in managing their health. It as well motivates individuals to maintain their healthy routines and remain focused to their health goals.
INFORMED DIETARY DECISIONS: Recording and tracking blood sugar levels regularly keeps individuals informed about how different foods impact blood sugar, which assist with meal planning and carbohydrate counting. This enables individuals to eat healthily and improve overall nutrition. It also helps individuals to control the portion of their food consumption and combination.
SUPPORTS MEDICATION ADJUSTMENT: Regular recording and tracking of blood sugar levels helps healthcare providers in clinical decision making for treatment planning and adjustment like for insulin therapy, oral medications, and lifestyle changes. It enables healthcare teams to work more effectively to adjust diabetes management plans to meet individual needs.
PREVENTION OF COMPLICATIONS: Recording blood sugar levels help individuals to detect and respond quickly to dangerously high or low blood sugar levels before they get to more serious health conditions like diabetic ketoacidosis or hypoglycaemia (Mathew and Tadi, 2020). Individuals who maintain blood sugar levels at a target range reduces the risk of long-term complications associated with diabetes such as kidney damage, neuropathy, and hearth disease.
IT PERSONALIZED MANAGEMENT: When individuals understand how activities, different food, and medications affect their blood sugar levels, they can draw their treatment plans, exercise, and dietary choices which in turn will help them manage their condition more effectively. Recording and tracking enable individuals to know when their blood sugar levels is too high or too low and to speak with health providers for medication adjustments.


EVIDENCE-BASED RECOMMENDATIONS ON HOW LYFESTYLE CHANGES COULD HELP IMPROVE THE CONDITION OF TYPE 2 DIABETES INDIVIDUALS

Lifestyle changes play a very important role in managing type 2 diabetes and can greatly improve general health and blood sugar levels. Below are evidence-based recommendations on how lifestyle changes can help improve their condition.
LIMITING ALCOHOL INTAKE AND AVOIDING SMOKING: Limiting alcohol consumption and avoiding smoking completely is paramount for individuals in this condition. Much research has shown that low alcohol consumption may have a beneficial effect on diabetes control while too much intake of alcohol can lead to impaired blood glucose regulation (Chiva-Black, et al 2013). Quitting smoking completely help individuals in this condition improve their general well-being and reduce the risk of complications. Smokers are well known to have increased risk of insulin resistance and poorer glycaemic control.
SELF-MANAGEMENT AND REGULAR MONITORING: Regular monitoring of blood glucose can help individuals understand their body’s reaction to dietary choices and physical activity. Self-monitoring also help improves glycaemic management and enhances adherence to treatment. It is of great importance to participate in diabetes self-management education programs regularly to empower individuals with the experience needed to cope with their condition (Powers et al., 2016).
REGULAR PHYSICAL ACTIVITY: Engaging in regular physical exercise at least 150 or more per week of moderate aerobic activity such as brisk walking or cycling improve insulin sensitivity and help lower HbA1c levels. Training with real strength twice a week at least can help enhance muscle mass and improve glucose uptake. Research has shown that physical training with real strength is associated with better blood sugar control (Umpierre et al., 2011). Daily light exercise such as walking after meals can also reduce blood sugar spikes.
WEIGHT MANAGEMENT: Maintaining a light or moderate weight can lead to significant improvement in blood sugar control and reduce the risk of diabetes-related complications. To sustain steady weight loss, it is better to combine diet and exercise which is more effective than just one of them. 
BEHAVIORAL AND EDUCATIONAL SUPPORT: Structured education programs such as X-PERT or DESMOND can empower individuals to self-manage their condition (NHS England).
STRESS MANAGEMENT: Activity like deep breathing, yoga and meditation can help reduce stress-related blood sugar fluctuations. Some studies have shown that mindfulness-based stress reduction can improve self-efficacy and reduce psychological distress in individuals with diabetes (Creswell, 2017). Adequate and quality sleep is also paramount because it can positively impact insulin sensitivity and weight management. When individuals deprive themselves of quality sleep, it can impair their glucose metabolism.
HEALTHY EATING: Regularly eating of balance diet is advisable. By eating food rich in vegetables, lean proteins, whole grains, and healthy fats can improve glycaemic control. Diets from the mediterranean characterized by high intake of fruits, whole grains, vegetables, and healthy fats such as olive oil, has shown benefits for blood glucose management (Esposito et al., 2014). These diets improve glycaemic control and lipid profiles (Gov.UK).
Changes in lifestyle can help individuals with type 2 diabetes improve their overall health and blood sugar control significantly if they can adhere to the above evidence-based recommendations. Therefore, individuals are hereby advised to work closely with health providers with these recommendations to enable them to manage their condition effectively.

CONCLUSION

Diabetes is a medical chronic condition which if not managed properly can lead to failure of some vital body organs like the kidney, blood vessels, heart, nerves, and the eyes. It occurs when the body can no longer regulate blood sugar properly and because of the pancreas not being able to produce enough insulin. Some risk factors have been mentioned and evidence-based recommendations made as well. If type 2 diabetes individuals can comply holistically with these recommendations, and work closely with health providers, am convinced that it will positively enhance the management of their condition. 
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