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Introduction: 
Type 2 diabetes may result from insulin resistance, insufficient insulin production, or a combination of these reasons. Individuals with diabetes often exhibit elevated blood glucose levels (Sturgeon, 2018).  Insulin resistance and a relative insufficiency of insulin contribute to the increasing prevalence of type 2 diabetes. The loss of pancreatic beta cells is a hallmark of type 1 diabetes, usually triggered by an immune response. Type 2 diabetes (T2D) accounts for approximately 90–95% of global diabetes occurrences, with a fast rise in incidence ascribed to changes in lifestyle and demographic variables (WHO, 2023).
Multiple factors raise the risk of getting type 2 diabetes.  Obesity, a sedentary lifestyle, poor eating habits, smoking, getting older, genetic tendency, and some ethnic backgrounds can all lead to diabetes. Patients with African, Caribbean, or South Asian roots are more likely to acquire type 2 diabetes, according to research from Diabetes UK in 2023.  Unfortunately, ignoring the problem could worsen it, which could lead to problems like heart disease, kidney failure, neuropathy, and blindness.  By taking the right actions, we can prevent these problems. These issues significantly impact both the individual's quality of life and their longevity.
A primary responsibility of a practice nurse is to facilitate patients' comprehension of their conditions and to motivate them to engage actively in the management of their health.  Patient education is crucial for ensuring adherence to treatment plans, facilitating healthier lifestyle choices, and reducing the likelihood of adverse consequences (NICE, 2022).
The objective of this study is to examine the physiology of blood sugar regulation, the function of cellular metabolism, the significance of monitoring blood sugar levels, and evidence-based lifestyle recommendations that can enhance diabetes management. The study will also explore the significance of monitoring blood glucose levels.
Blood Sugar Regulation and Safe Levels:
The endocrine system significantly regulates blood glucose homeostasis primarily through the functions of the pancreas, liver, and peripheral tissues. This is the principal method by which the endocrine system regulates blood glucose levels. The National Health Service (2023) states that the normal range of fasting blood glucose levels in healthy individuals is between 4.7 and 5.4 mmol/L. This range is deemed to be within the normative parameters. This range is often recognised as average. These levels may temporarily rise postprandially; nonetheless, it is uncommon for them to exceed 7.8 mmol/L concentration (NHS, 2023).
When it comes to controlling things, the pancreas is a crucial organ. According to Tucker and Foulston (2015), beta cells in the islets of Langerhans release insulin when glucose levels rise and glucagon when glucose levels drop very low.  The islets of Langerhans are home to beta cells. A hormone called insulin stops the process of gluconeogenesis, speeds up the liver's production of glycogen, and makes it easier for muscle and fat tissue to take in glucose. Insulin also encourages the production of glycogen in mitochondria. Glucagon, on the other hand, is a hormone that helps break down glycogen and make glucose. Both processes help the body refill glucose levels when it goes without food for a while.
One of the symptoms of type 2 diabetes is reduced glucose absorption, which is caused by insulin resistance in organs such as the liver and muscle.  The function of beta cells deteriorates over time, and insulin secretion becomes insufficient to overcome resistance, which ultimately results in persistent hyperglycaemia (Sturgeon, 2018). Chronic hyperglycaemia causes damage to blood vessels and tissues, which can lead to consequences that last for a long time.
It is therefore critical to keep blood sugar levels at a safe level. Keeping the HbA1c, which is a marker of the average blood glucose over a period of three months, below 48 mmol/mol (6.5%) is associated with a considerable reduction in the risk of microvascular and macrovascular problems (UKPDS, 1998; NICE, 2022). It is crucial to educate patients on the importance of adhering to their prescribed medication regimen, closely monitoring their blood glucose levels, and implementing lifestyle modifications to maintain effective glycaemic control.
Cell Metabolism: Oxygen and Glucose in Energy Production:
Cell metabolism refers to the biochemical processes that are responsible for the generation of energy for cellular functions. These mechanisms are responsible for the generation of energy. Adenosine triphosphate, more commonly referred to as ATP, is the primary form of energy currency that is found within the body. The metabolic process of glucose and oxygen is the primary mechanism responsible for its formation.
Glucose enters the cell under the influence of insulin, which causes the process of glycolysis to take place in the cell's cytoplasm.  After going through this process, pyruvate and a tiny amount of ATP are produced as byproducts. Pyruvate is able to enter the mitochondria when oxygen is present. Once inside, it goes through the Krebs cycle, which is also referred to as the citric acid cycle. This cycle ultimately leads to the production of the electron carriers NADH and FADH₂.  According to Odya (2018), the process of oxidative phosphorylation is responsible for the production of the vast majority of ATP. This process results in approximately 36 molecules of ATP being produced for every molecule of glucose. To complete the electron transport chain, these molecules are introduced. Within this process, oxygen serves as the most powerful electron acceptor, enabling the combination of oxygen and hydrogen to produce water.
People with diabetes who don't have their condition under control may have trouble absorbing glucose into their cells because they are resistant to it or don't have enough insulin. This can happen if the insulin treatment isn't effective enough. Because of this, cells don't have enough energy, even though there is a lot of glucose in the body. For this reason, the body accelerates the process of burning fat, which eventually makes ketones. The procedure is done to make up for it. This procedure can lead to diabetic ketoacidosis (DKA), a disease that happens more often in people with type 1 diabetes but can also happen to people with advanced type 2 diabetes (Sturgeon, 2018). When a person has defibrillators for ketoacidosis (DKA), their life is in danger.
Increased awareness of this process enables individuals to comprehend the significance of monitoring their glucose levels, adhering to their medication regimen, and modifying their lifestyle. These factors ensure the body maintains sufficient energy while preventing excessive harm to the digestive system.
Recording and Tracking Blood Sugar Levels:
Monitoring your blood glucose, or SMBG, is one of the most important things you can do to take care of your diabetes. Patients can learn more about how their food, activity level, medications, and stress affect their ability to keep their glucose levels under control by regularly checking their glucose levels. This gives people the information they need to make smart choices every day and helps doctors create personalised care plans (NICE, 2022).
Individuals with type 2 diabetes must consistently monitor their blood sugar levels, particularly when initiating new medications or undergoing significant lifestyle changes. These methods are easier to use and more accurate now that digital tools like continuous glucose monitoring (CGM) devices and smartphone apps are available. Researchers have found that people who regularly record and look over their blood glucose data are more involved in their care and have better control over their blood sugar levels (Beck et al., 2019).
Moreover, tracking can uncover habits and patterns over an extended duration through observation, constituting an additional benefit of tracking. If your postprandial glucose levels are elevated, you may need to modify your dietary choices. Such findings may indicate a necessity for change in certain aspects. If your morning readings are higher than usual, it could indicate that your insulin was not functioning optimally the night before. When patients document their outcomes with comments regarding their lifestyle, including dietary habits, activity levels, and stress factors, it facilitates their comprehension of the influences on their behaviour and gives them the opportunity to modify it according to the results. 
In this circumstance, instructing patients on the importance of maintaining accurate records and monitoring can help reduce the risk of complications, enhance safety, and encourage patients to assume responsibility for their disease management.
Lifestyle Interventions and Evidence-Based Recommendations:
If you want to control your type 2 diabetes without taking medicine, the best thing you can do is introduce changes to the way you live.  According to the study, these changes could lower blood sugar, make the heart healthier, and make people value their quality of life more.
1. Diet
For people with diabetes, a well-balanced diet is essential. The National Institute for Health and Care Excellence (2022) says that people should eat more veggies, whole grains, lean proteins, and unsaturated fats and less processed foods, sugary drinks, and saturated fats. Studies have shown that eating a diet like the Mediterranean can lower your chance of heart disease, help you control your weight, and lower your HbA1c levels (Esposito et al., 2014).
It is especially important to keep track of carbs. As part of treatment, it is important to teach people about the glycaemic index (GI) and encourage them to choose low-GI foods, which raise blood sugar more slowly and for a longer time. You can also maintain stable blood sugar levels by controlling your food intake and timing. A dietician can tailor their assistance to your specific needs and sustain your progress over time.
2. Physical Activity
Regular exercise improves insulin work, drops blood sugar, and helps people control their weight.  The World Health Organisation (WHO) says that adults should do at least 150 minutes of moderate-intensity aerobic exercise and strength training twice a week. It has been shown that organised exercise programmes can lower HbA1c by an average of 0.7% (Colberg et al., 2016).
People who are sick should be pushed to do physical activities like walking, cycling, or swimming every day. It's important that exercise plans are tailored to each person's skills and other health problems. To avoid hypoglycaemia, people, especially those on insulin therapy, need to learn how to check their blood sugar before and after activity.
3. Smoking Cessation
Because it makes glucose resistance worse and raises the chance of heart problems, smoking is a major risk factor for both getting type 2 diabetes and having it become worse.  People who smoke and have diabetes are more likely to get neuropathy, nephropathy, and blindness. So, giving people who want to quit smoking the help they need, like smoking cessation programmes and medicines, should be a top priority (Pan et al., 2015). 
4. Weight Management
The biggest risk factor for type 2 diabetes that can be changed is being overweight.  Lean et al. (2018) say that even a small weight loss of 5–10% can make it much easier to control blood sugar and cut down on the need for medicine. Structured programmes like the NHS Diabetes Prevention Programme focus on making long-term changes to people's lifestyles to help them lose weight and keep it off. Bariatric surgery has been shown to help people with serious obesity lose their diabetes.
5. Stress Management and Sleep
Low-quality sleep and mental worry both make insulin less sensitive and raise cortisol levels, which are both bad for glucose metabolism. It has been shown that cognitive behavioural therapy (CBT), mindfulness, and relaxation methods can help people with type 2 diabetes (Sturgeon, 2018). One important thing that can help improve metabolic health is telling patients to make getting enough sleep a goal (seven to nine hours a night) and to take steps to reduce their stress.
6. Alcohol Consumption
Too much alcohol can make it challenging to control your blood sugar, which can lead to either hyperglycaemia or hypoglycaemia, based on the situation. NICE (2022) says that people with diabetes should follow UK standards and drink no more than 14 units of alcohol per week. Patients should also be told that drinking booze with food is best because it can lower blood sugar.
Conclusion:
Type 2 diabetes is a big public health problem that causes a lot of sickness and death.  For people to get the best care, they need to understand how their condition affects the body, how insulin and glucose work in energy metabolism, and how important it is to check their blood sugar regularly.
It is very important for patients to learn how to handle their own diabetes so that they can do it safely and effectively. The effects and complications of surgery can be improved by making changes to your lifestyle, such as dieting, exercising, quitting smoking, controlling your weight, and lowering your stress.  Giving patients the knowledge and tools they need to keep an eye on their blood sugar levels can give them more control over their care through healthcare workers.  More self-confidence, independence, and a better quality of life in the long run are all benefits of this. It also makes clinical results better.
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