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[bookmark: _Toc213338172]Introduction 
Diabetes is a disorder which develops when the blood glucose level is extremely high. It means that the glucose in the diet is not being broken down effectively because of low or no insulin. It restricts the glucose reaching cells. Diabetes increases the risk of damage to nerves, kidneys, heart and eyes, and is even linked to several types of cancer. If people take preventive strategies, they might lower the risk of developing diabetes and other related health problems. There are two types of diabetes, which include Type 1 diabetes, where the body either produces very little or no insulin, resulting in the immune system attacking the cells of the pancreas, which is responsible for making insulin. Children and young adults are most likely to be diagnosed with Type 1 diabetes and are required to take insulin every day for survival. Magliano and Boyko (2021) suggest that Type 1 Diabetes results from a mixture of genetic disposition and environmental triggers, such as a viral infection. On the other hand, in Type 2 diabetes, the body does not make efficient use of insulin; it is the most common type of diabetes and is caused in people who have developed risk factors, such as obesity and a family history. 
[bookmark: _Toc213338173]Risk Factors 
According to the CDC (2024), Type 1 diabetes is said to be a result of an autoimmune reaction, and the exact prevention strategies for type 1 diabetes are still unknown. Its risk factors include a family history and can be developed at any given age, but is usually seen to be developed in adolescents, young adults and children. Whereas type 2 diabetes could be a result of obesity, age of 45 and older, family history, having the non-alcoholic fatty liver diseases, less physical activity, history of gestational diabetes, and women giving birth to a baby weighing more than 9 pounds. According to the CDC (2024), People belonging to African American, Latino, Asian American, American Indian and Alaska native ethnicity also increases the risk of type 2 diabetes. Women with PCOS are also at a higher risk of developing prediabetes, which is then related to the risk of developing type 2 diabetes. Smoking and certain medications, such as oral steroids, could also enhance the risk of developing diabetes because of an instant rise in blood sugar level. Diet with a large number of processed foods with a severe amount of unhealthy fat, added sugar and sodium, sugary drinks, regular consumption of fruit juices and soda, candy, cakes, white rice, white bread, sweetened cereals, white pasts, tortillas, and food with high amounts of saturated and trans fats result in increased chances of developing Diabetes.  
[bookmark: _Toc213338174]Maintenance of blood sugar level 
The blood sugar level is maintained through the process of glucose homeostasis, which begins after the consumption of a meal:
1. According to the CDC (2024), It is followed by carbohydrates are broken down into glucose through the digestive system, which is then released into the bloodstream, causing a spike in glucose levels.
2. High glucose level is treated as a signal by the beta cells of the pancreas, which release insulin into the blood.
3. According to the CDC (2024), Insulin is seen as the ‘key’ that binds with the receptors of body cells and allows glucose to enter them, and is used for immediate energy. 
4. Glycogenesis: the excess amount of glucose is converted into glycogen in the muscle cells and in the liver. 
5. Insulin is responsible for the promotion of fat and protein synthesis and prevents their breakdown. 
6. Blood Sugar Normalisation: Blood sugar level returns to its normal state when the glucose is moved out of the bloodstream. 
Between the meals
1. The overall level of blood sugar falls, caused by cells using the already circulating glucose. This drop in glucose levels is a trigger for alpha cells of the pancreas, which release the glucagon hormone. 
2. The stored glycogen is broken down with the actions of glucagon (glycogenolysis), which results in the development of new glucose from amino acids and fat byproducts
3. This glucose is released to the bloodstream, which is used by cells and after absorption, the blood sugar level returns to normal. 
This is how the blood sugar level is managed in normal situations. 
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Diagram showing the effects of insulin and glucagon on different tissues to regulate blood glucose levels.

[bookmark: _Toc213338175]The role of oxygen and glucose in cellular energy production 
Glucose is seen as a fuel, whereas oxygen is the final electron acceptor in the cycle of cellular respiration, through the process of energy production. There are several series involved in the glucose breakdown reactions, including the glycolysis, the Krebs cycle and oxidative phosphorylation. As per the statement of Hantzidiamantis et al. (2024), Oxygen plays a crucial role in this breakdown; without an appropriate number of oxygen compounds, the oxidation is incomplete, and a small number of ATP molecules are produced through anaerobic respiration. 
The process of cellular respiration involves three major stages, which are there in converting the energy into ATP. 
Stage 1: The first stage in particular focuses on breaking down the glucose into the two main molecules, which are the glycolysis that tend to happen in the cytoplasm. 
Stage 2: Here, acetyl-CoA is obtained through the conversion of pyruvate. It occurs in the mitochondria and is called the Krebs Cycle or Citric Acid Cycle. This stage releases carbon dioxide, ATP molecules and high-energy electron carriers. 
Stage 3: At this stage, oxygen plays the role of the final electron acceptor, which combines the electron and proton to form water. The majority of ATP is produced at this stage, and it occurs in the inner mitochondrial membrane. This process is called oxidative phosphorylation. 
The chemical equation of aerobic cellular respiration is: 
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This process usually takes place in the mitochondria, which is why it is called the powerhouse of the cells. 
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Figure 1: Terminologies involved in cellular respiration
(Source: Reina-Campos et al., 2021)
As per the statement of Hantzidiamantis et al. (2024), the main organs responsible for regulating the level of glucose in the human body include the liver, which works as a storage of glucose, along with the skeletal muscle. The pancreas is responsible for releasing hormones that control the glucose levels, while the adrenal medulla is an important aspect of glucose homeostasis. 
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According to the thoughts of Weinstock et al. (2020), the invention of blood glucose monitoring techniques has significantly revolutionised diabetes self-management. It raised questions for the future of the role of this stem; however, for people with type 2 diabetes, who are not consistent with their medications, it has proven as a more accessible and affordable alternative option. The recording and tracking of blood sugar levels is useful for individuals with Type 2 diabetes as it helps with several benefits, one of them being the identification of the triggers, as monitoring helps in identifying the effect of medication, diet and physical activities, which then leads to the understanding of the personal triggers and patterns. It then also enables timely adjustments in the person’s diabetes management plan, which affects their medication doses, food choices and exercise routines. As per the statement of Hantzidiamantis et al. (2024), it is specifically important for people who are prone to inducing or experiencing frequent fluctuations in the blood sugar level. Other than this, the recorded data also provides a clear picture of blood sugar control for a healthcare provider, which helps them make well-informed decisions. It empowers individuals to actively participate in their own care for their disease. 
The blood sugar level could be monitored with the help of self-monitoring of blood glucose (SMBG) with a glucose meter, which helps with immediate treatment decisions; however, it could be uncomfortable because of repeated finger pricking. Continuous glucose monitoring measures glucose levels through interstitial fluid and provides continuous data; however, it is regarded as expensive. HbA1c blood test provides a long-term view of management, but is ineffective for immediate treatment and adjustment to the lifestyle. Mathew et al. (2023) suggest other blood sugar tests, such as the capillary blood glucose test and venous (plasma) blood sample, as being efficient as well. 
When people do not follow a regular monitoring and tracking process, it often leads to serious challenges, including long-term challenges and complications which affect their organs, which could lead to the development of cardiovascular diseases. Nerve damage, kidney damage, eye damage, foot problems, increased infection risks, bone diseases like osteoporosis, depressional and the risk of dementia. 
[bookmark: _Toc213338177]Recommendations on lifestyle for the improvement of Type 2 diabetes
According to the statement Sadiq (2023), lifestyle medicine is a method that focuses on the modification of unhealthy behaviours while also promoting healthy behavioural approaches for the prevention and management of chronic diseases. This approach helps in addressing multi-risk factors, including the use of tobacco, stress, unhealthy diet and physical inactivity. Sadiq (2023) also states that lifestyle modifications, including a healthy diet and regular physical activity, are related to the reduced risk of the development of type 2 diabetes. Some of the other lifestyle management and prevention approaches include weight management, getting an adequate amount of sleep and maintaining regular blood sugar levels. Adding on to these observations, WHO (2025) suggested that diabetes is a type of noncommunicable disease and is regarded as one of the biggest health threats in the WHO European Region and around the world. It's advised that tobacco has a significant negative effect on human health across their lifetime; similarly, alcohol consumption is also related to over 200 health conditions. Whereas maintaining a healthy diet that covers all food groups could contribute to an adequate weight and result in a healthy lifestyle. WHO (2025) suggested that physical activities such as cycling, swimming, sports, exercise, dancing, and even doing house chores could help in reducing the risk of diabetes and obesity, along with giving older individuals enhanced independence. It is advised that adults aged between 18 to 64 years engage in around 150 to 300 minutes of moderate-intensity aerobic activity every week or vigorous-intensity aerobic activity for 75-150 minutes. 
Other than this they stress management techniques and mental health enhancement techniques also help in improving the diabetic risk factors for an individual. The patients should be motivated to find time for activities that help them decompress and de-stress. Pursuing hobbies and engaging in activities that are enjoyed by the patient helps boost their happiness and confidence. They are also advised to socialise and spend time with their friends and family. Other than this, consulting a doctor for personalised advice for the management of specific health needs and getting regular screenings would also benefit the patient. 
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Conclusion 
This report was focused on diabetes, which is a disorder resulting from a high level of blood sugar. It is a result of glucose not being broken down appropriately because of no or low insulin in the body. It is related to disorders of nerves, eyes, heart and kidneys. Two types of diabetes were discussed in this report, with its primary focus on type 2 diabetes, which is a more common disorder and is related to family history and obesity. Other risk factors include the age of the individual being 45 and older, less physical activity and giving birth to a heavy baby. Ethnicities like Asian American and American Indian were found to be more prone to type 2 diabetes. The maintenance of blood sugar level was explained through a step-by-step process of glucose homeostasis, after the consumption of a meal and between meals. Furthermore, the role of oxygen and glucose in cellular energy production was explained through cellular respiration, which is a three-stage process, including glycolysis, the Krebs cycle and oxidative phosphorylation. The importance of recording and tracking blood sugar for Type 2 diabetes was also analysed, along with recommendations to maintain a healthy lifestyle and active involvement in physical activities, were given for protecting and managing type 2 diabetes conditions. 
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ATP

‘The molecule of energy currency inside of cells; it is dephosphorylated to AMP and
adenosine by CD73 and CD39, respectively, when in the extracellular spac to suppress
immune function.

Oxidative phosphorylation
Metabolic process in which mitochondrial processes of the clectron transport chain make
ATP by consuming oxygen, making carbon dioxide and water as metabolic by-products.

Glycolysis.
Metabolic process of breaking down glucose for encrgy, with lactic acid as a metabolic
by-product.

Carbon anabolism
Metabolic biosynthetic process building larger molecules from smaller molecules.
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