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[bookmark: _Toc212292493]Introduction 
Diabetes mellitus is a persistent metabolic disorder that is manifested by increased levels of glucose in the blood (Ojo et al., 2023). It is a case whereby the body either fails to produce sufficient insulin or is unable to use the insulin that is produced efficiently. The pancreas secretes the hormone insulin, which is an important factor in maintaining the level of blood sugar in the body by enabling glucose to be transported into cells and used to generate energy. When the process is disturbed, the glucose level in the blood rises to hyperglycemia and may cause irreversible complications in the long term.
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[bookmark: _Toc212293328]Figure 1 diabetes type 1 and 2 
Source:(HealthControl.in)
Diabetes is available in two major types, namely Type 1 and Type 2. Type 1 diabetes is caused by autoimmune damage to pancreatic beta cells, leading to total insulin deficiency. It normally occurs during childhood or adolescence and involves lifelong insulin. Type 2 diabetes, on the other hand, is more prevalent and commonly occurs in adulthood. It results when the body becomes insulin-resistant or the pancreas is unable to manufacture adequate levels to sustain a normal glucose level. 
There are several risk factors in Type 2 diabetes. These are excessive weight or obesity, especially with abdominal fat; a sedentary lifestyle; intake of high amounts of processed foods, saturated fats and sugars; and the presence of diabetes in the family history. Another risk factor is age, whereby the chances of developing Type 2 diabetes rise beyond 40. Moreover, some ethnicities, such as the South Asian groups, African-Caribbean and Hispanics, are more susceptible. 

Regulation of Blood Sugar Levels in the Human Body
The human body keeps the level of blood glucose within a small range to provide the cells with the same amount of energy continuously and avoid destruction caused by the overabundance of sugar. This is what is termed glucose homeostasis, which is largely controlled by the insulin and glucagon hormones, which are secreted by the pancreas.
Carbohydrates are digested into glucose after a meal, and the glucose gets into the bloodstream (Lema-Pérez, 2021). High blood glucose will cause the beta cells in the pancreas to produce insulin. Insulin promotes the intake of glucose into the body cells, particularly in the liver, muscle and fatty body tissues, where glucose is used to provide energy or stored as glycogen, which is utilised later. The process assists in reducing the level of blood glucose to normal levels.
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[bookmark: _Toc212293329]Figure 2 Blood Sugar Levels in the Human Body 
Source:(MetropolisHealthcare.com)
During fasting or between meals, the insulin levels in the blood start to decrease. The alpha cells of the pancreas, in their turn, respond by releasing glucagon that acts on the liver and breaks down stored glycogen into glucose and discharges it into the bloodstream as a source of energy. The combination of insulin and glucagon works in opposite to each other to maintain glucose levels depending on the need in the body (Dimitriadis et al., 2021).
This control mechanism is impaired in individuals with diabetes. Insulin resistance in Type 2 diabetes refers to the inability of the body to respond to insulin in the cells, and the pancreas might not be able to produce the necessary amount to offset it. This causes glucose to persist in the blood and not get to the cells, hence constant hyperglycemia. With time, this may cause harm to the organs, blood vessels and nerves, and this is why blood sugar levels must be maintained at a safe level with the help of medication, diet and lifestyle management.
There are other hormones like adrenaline, cortisol and growth hormone that affect glucose level, especially under situations of stress or illness. These hormones are capable of raising blood glucose through the stimulation of the liver to make glucose, hence the reason why stress and infection tend to make the management of diabetes more difficult. Consequently, preventing glucose instability is not merely limited to insulin and glucagon but also includes the control of additional issues such as stress, diet, and physical activity that may have a role to play in reestablishing the balance of hormones.
[bookmark: _Toc212292494]Oxygen and Glucose in Energy Production through Cell Metabolism
Cellular respiration creates energy in the body, whereby glucose and oxygen combine to form adenosine triphosphate (ATP), the main carrier of energy needed in all the cells of the body. This occurs within the mitochondria of cells and in three overall steps, namely glycolysis, the Krebs cycle and oxidative phosphorylation (Hu, 2022).
It starts with the process of glycolysis, which takes place in the cytoplasm and is oxygen-independent. In glycolysis, a glucose molecule is degraded into two molecules of pyruvate and resulting in the small generation of both ATP and NADH. In the presence of oxygen, pyruvate is transported to the mitochondria, where it is then converted into acetyl-CoA and passes through the Krebs cycle. The cycle further decomposes acetyl-CoA to produce carbon dioxide as a waste by-product and generates further molecules of NADH and FADH2.
This is followed by the last step of oxidative phosphorylation, which takes place in the inner mitochondrial membrane. In this case, the electrons of both NADH and FADH2 are passed on the electron transport chain and are combined with oxygen to produce water. The energy that is emitted in this process causes the generation of high levels of ATP. On the whole, a single molecule of glucose has the potential to produce a maximum of 36 molecules of ATP when in the presence of oxygen (Chandel, 2021).
In the absence of oxygen, like when there is severe exercise or when the oxygen supply is limited, the cells change to an anaerobic metabolism, with glucose being changed to lactic acid rather than carbon dioxide and water. The result of this process is much lower ATP, which may cause fatigue and muscle pains. Poorly controlled diabetes in individuals fails in cells to utilise glucose, which supplies energy to the body, and this results in symptoms like fatigue, weakness and weight loss even with proper consumption of food. Consequently, the effective metabolism of the cell relies on the maintainability of glucose and oxygen supply.
[bookmark: _Toc212292495]The Importance of Recording and Tracking Blood Sugar Levels
In the case of Type 2 diabetes patients, it is crucial to monitor and record the level of blood glucose during self-management. A study can enable patients to know how their daily habits (diet, exercise, drugs, stress) influence their blood sugar levels. It can also assist healthcare workers in designing treatment regimes depending on individual glucose patterns, as opposed to individual glucose measurements (Xue et al., 2022).
There are various methods through which the monitoring of blood glucose can be done. The most widespread is the application of a glucometer, which is a portable monitor measuring glucose concentration in a small drop of blood taken from a fingertip. Continuous glucose monitoring (CGM) systems are also commonly used by many patients, and they monitor the glucose levels in real time through a sensor implanted beneath the skin. 
Having a daily record of the readings helps the patients to notice patterns, like spikes following some meals or falls following physical activity (Takase, 2023). This information enables them to make wise changes to their eating habits, medication schedules of using medications, and workouts. As an illustration, when the blood sugar level repeatedly increases after meals, it can be necessary to change the food intake or the dosage of medication with the help of a doctor.
It is also important to prevent short-term and long-term complications with the help of tracking. It is important to keep blood sugar levels within target levels to prevent cases of hypoglycemia (low sugar in the blood) and hyperglycemia (high sugar in the blood), which may be life-threatening. In the long term, the normalisation of blood sugar levels can prevent complications in the form of cardiovascular disease, kidney failure, nerve damage, and vision problems. 
[bookmark: _Toc212292496]Lifestyle Changes and Recommendations for Managing Type 2 Diabetes
Treatment of Type 2 diabetes cannot be done solely by medication, but also long-term lifestyle changes to ensure a healthy environment and better control of blood sugar. The recommendations that follow are the major measures that individuals may use to ensure their condition and quality of life are enhanced.
	Lifestyle Factor
	Recommended Change
	Expected Health Benefits

	Diet
	Increase intake of whole grains, fruits, vegetables, and lean proteins; limit refined sugars and saturated fats
	Stabilizes blood sugar levels, promotes weight management, and supports cardiovascular health

	Physical Activity
	Engage in 150 minutes of moderate exercise per week (e.g., walking, cycling, swimming)
	Enhances insulin sensitivity and energy utilization, lowers blood pressure and cholesterol

	Weight Management
	Achieve and maintain a healthy body weight through balanced diet and activity
	Reduces insulin resistance and risk of complications

	Smoking Cessation
	Avoid all forms of tobacco
	Improves circulation, lung capacity, and reduces risk of heart disease

	Alcohol Consumption
	Limit alcohol intake; avoid binge drinking
	Prevents unpredictable changes in blood sugar and liver strain

	Stress Management
	Practice relaxation techniques such as yoga, meditation, and deep breathing
	Reduces cortisol levels that can raise blood sugar

	Sleep
	Ensure 7–8 hours of quality sleep each night
	Promotes hormonal balance and glucose regulation


[bookmark: _Toc212293344]Table 1 Lifestyle Changes and Their Benefits in Diabetes Management 
Source:(Self-created)
1. Healthy Diet
Food is the most crucial in the management of diabetes. It is recommended that patients should eat balanced meals (complex carbohydrates, lean proteins, healthy fats, and lots of fibre) (Saboo et al., 2022). Whole grains, legumes and vegetables contain complex carbohydrates that do not cause spikes in blood sugar as they release glucose slowly. An increase in Consumption of sugary drinks, processed foods, and refined grains should be reduced to stabilise glucose levels. It is also important to control the portion; when reading too many calories, an excess weight gain is observed, and insulin resistance is aggravated. Eating high fibre-rich foods also enhances digestion and satiety, which keeps one full and consumes less food.
2. Regular Physical Activity
Physical activity makes the body more insulin-sensitive, i.e. the cells of the body become more efficient in utilising glucose as a source of energy. It is suggested to combine aerobic exercises (walking, swimming, or cycling) with strength training. Moderate exercise (30 minutes of brisk walking five days a week), even help a great deal to control blood sugar. Exercise also helps one manage weight, cardiovascular fitness, and eliminates stress.
3. Weight Management
One of the best methods to enhance blood glucose control is to maintain a healthy weight (Osunde et al., 2025). A small amount of weight loss (5-10 per cent) is enough to greatly increase insulin sensitivity and lessen the chances of complications. The management of weight should aim at slow, sustained progressions as opposed to sudden weight reduction, which may not be very easy to sustain.
4. Smoking Cessation
Smoking enhances insulin resistance, and it also increases the risk of heart disease, stroke, and poor circulation, all of which are already more significant in patients with diabetes. Cessation of smoking not only improves cardiovascular health but also enables oxygen to be delivered to the tissues better and helps in the management of blood sugar (Kosmas et al., 2023).
5. Limiting Alcohol Intake
Alcohol may lead to inconsistent levels of blood sugar, which are determined by the quantity and the meal taken. Alcohol consumption also leads to weight gain and liver complications due to excessive alcohol consumption. People with diabetes are also recommended to consume alcohol in moderation or not whatsoever all and be careful of their glucose levels when taking alcohol.
6. Stress Management and Sleep
Stress is a chronic disease, and lack of sleep may elevate the level of blood sugar due to the production of stress hormones like cortisol and adrenaline. Adding the elements of relaxation, including yoga, meditation, or deep breathing exercises, will contribute to the decrease in the level of stress. Hormonal balance and metabolic activity are also maintained by ensuring that one gets at least seven to eight hours of good sleep per night.
Such lifestyle changes not only help in the management of blood glucose levels, but they also improve health and minimise the chances of having other related diseases, thus enabling individuals to live full and active lives.



[bookmark: _Toc212292497]Conclusion 
Diabetes is a complicated yet treatable chronic disease that must have a clear definition of its causes, pathology, and treatment modalities. The balance of hormones, mainly insulin and glucagon, that influences the uptake, storage, and release of glucose levels is crucial towards maintaining a safe and effective blood glucose level. Energy production in the body requires the use of oxygen and glucose in cell metabolism, and the regulation of glucose may be impaired, causing fatigue and other symptoms that are normally experienced by people with diabetes.
Conducting routine monitoring and tracking of blood sugar levels can offer useful knowledge on how lifestyle habits and drugs impact blood sugar control so that an individual can be proactive in managing their condition. It has been proven that not only a balanced diet and regular physical exercise, but a proper weight and a healthy body shape, cessation of smoking, and elimination of stress are the key elements of successful care of diabetes. Combined, these interventions will prevent complications, enhance the quality of life, and enhance long-term health and well-being.
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