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1. Introduction
Briefly summarise the scenario...
Diabetes has become a major global health threat that is increasing worldwide prevalence, which is driven by factors such as unhealthy diets, obesity, and sedentary lifestyles. The condition of diabetes is chronic, which can lead to serious complications from kidney disease to cardiovascular diseases to eyesight problems significantly imposing serious public health and economic burden (World Health Organisation, 2024). This dramatic rise in the count of undiagnosed individuals who are thriving with diabetes is a problematic trend that is continuing.
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Figure 1: Diabetes Around the World
(Source: International Diabetes Federation, 2025)
The above image portrays how around 589 million people have leading a live with diabetes where 252 million of them are undiagnosed. Also, it shows how almost 853 million people are anticipated to get diabetes by 2050 which raises the importance of conducting this study.
Diabetes appears when the pancreas fails to produce the insulin and it is fundamentally an endocrine disorder. So what is an endocrine system anyway? Well, the endocrine system regulates hormone production, release of insulin and glucagon by the pancreas for controlling blood sugar homeostasis (Knight, 2021). 
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Figure 2: The Endocrine Pancreas
(Source: Anatomy and Physiology, 2013)
The two diabetes types are Type 1 diabetes, which develops at a young age or in childhood, where the immune system destroys insulin production in the pancreas and Type 2 diabetes, where body cells resist insulin, which is strongly a genetic factor. The key risk factors of diabetes are high blood pressure (BP), high cholesterol, physical inactivity, obesity and genes.
The study explores the intricate mechanisms that the body employs for regulating a safe range of blood sugar levels along with the implications of type 2 diabetes as part of endocrine process disorder and physiological mechanisms. This report details the cellular metabolism to showcase energy production and discusses the relevance of effective tracking and recording of the blood sugar levels in Type 2 diabetes. Then the report will provide recommendations that can help the patients to stay healthy, which will include specific


2. Blood Sugar Regulation
The blood sugar levels or glucose in the body are safe and effective through the homeostasis process, which is mainly controlled by insulin and glucagon hormones that are produced by the pancreas. A healthy body maintains a blood sugar level within a narrow range, which is typically 70 to 140 mg/dL after meals and 80 to 90 mg/dL when an individual fasts (Dhatariya and Umpierrez, 2024). It is essential for the brain and other organs to keep the blood sugar in a healthy range, as the brain relies on a constant glucose supply and cannot store it, which makes it crucial for maintaining proper brain functioning. Apart from that, the hormonal regulation stays flawless when the pancreas releases insulin that helps cells to absorb glucose from blood, which brings those levels back to the normal range after eating. The condition of diabetes or indication of prediabetes occurs when the blood sugar levels go beyond the normal range set by the American Diabetes Association (ADA) (American Diabetes Association, 2025). Blood sugar levels indicate prediabetes when it falls between 140 to 199mg/dL after a couple hour oral test of glucose tolerance and the level of 200 mg/dL or more blood sugar level suggests diabetes. Thus, it becomes crucial to control blood sugar levels to handle diabetes and monitoring blood sugar levels becomes vital to manage diabetes.
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Figure 3: Blood Sugar Levels’ Severity
(Source: MEDINDIA, 2025)
As per Figure 3, a blood pressure level of more than 180 mg/dL makes the blood pressure poor, and a level of less than 150 mg/dL makes it excellent. The blood sugar regulation can be understood through the following process as described in Figure 4. Carbohydrates are dissected into glucose after a meal and are absorbed into the bloodstream, which results in an increased blood glucose level. Then the pancreas reacts to this higher level of glucose by releasing insulin into the bloodstream. After that, as insulin acts on body cells like fat, muscle and liver cells, it allows those to pass through glucose, resulting in entering the cells to be used for energy, which is called glucose uptake (Rahman et al., 2021). The muscles and liver can store further excess glucose as glycogen. However, when glucose segregates from bloodstream and makes an entry into the cells, the blood sugar levels start to return to the normal target range of 70 mg/dL to 140 mg/dL. 
[image: ]Figure 4: The Control of Blood Sugar
(Source: Muskopf, 2020)
During exercise or fasting, the blood glucose level falls, and the pancreas releases glucagon. Glucagon asks the liver to break down stored glycogen into glucose and release it to the bloodstream, which raises sugar level back to normal or a safe range (Lema-Pérez, 2021). This blood sugar normalisation prevents hypoglycemia, which is a dangerously low blood sugar level.

3. Cellular Metabolism
Cellular metabolism encompasses the chemical reactions within cells, which provide building blocks and energy for life processes, including molecular breakdown to release energy (catabolism) and building new molecules (anabolism) (Dorlon, 2021). It is necessary for reproduction, growth and maintaining overall cell function and structure. This process converts nutrients into energy that is needed to get the power for life-sustaining activities. As per Figure 5, the presence of oxygen or aerobic respiration makes glucose the primary fuel source for producing adenosine triphosphate (ATP), which acts as the main energy currency of the body (Popolizio, 2024). The overall cell metabolism reaction can be summarised as Glucose and Oxygen transform into carbon dioxide, water and energy (ATP). 
Carbohydrate Metabolism: 
Glucose (C6H12O6) + Oxygen (6O2) → Carbon Dioxide (6CO2) + Water (6H2O) + Energy (ATP)
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Figure 5: Cellular Respiration
(Source: Mahley, 2023)
This summarised process of cellular metabolism occurs in three key stages, which are glycolysis, the Krebs cycle or citric acid cycle and the electron transport chain or oxidative phosphorylation (Alabduladhem and Bordoni, 2022). The first stage of the process is Glycolysis, which occurs in the cell’s cytoplasm, where a 6-carbon molecule is broken down into a couple of 3-carbon molecules or pyruvate. This primary stage produces a small amount of ATP or 2 net ATP, and apart from that, generates electron-carrying molecules or NADH. After that, the Krebs or Citric Acid cycle rejuvenates within the cell’s mitochondria, where pyruvate is converted to acetyl-CoA, and it makes its entrance into the cycle. According to Figure 6, a series of reactions makes it generate more electron carriers (FADH2 and NADH), 2 ATP, and release carbon dioxide as waste. Furthermore, the Electron Transport Chain rises within the inner mitochondrial membrane, where the electron carriers like NADH and FADH2 lose their electrons and electrons pass along the chain. These electron carriers’ energies are then used to produce a large amount of ATP, which is around 30 to 34 ATP. However, Oxygen, the electron acceptor eventually, that amalgamates with the hydrogen ion to produce water.
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Figure 6: Cellular Metabolism
(Source: Yang, 2016)
One glucose molecule yields almost 30 to 32 ATP in ideal conditions, but it depends on the body’s ability to perform this process efficiently, as this process heavily relies on a steady supply of oxygen and glucose. For diabetic people, the problem lies with getting glucose into cells, which disrupts the energy production pathway (Parker, 2020). Nevertheless, glucose breakdown before oxygen’s presence is an efficient process for capturing energy in the readily usable form of ATP that powers cellular activities such as molecule transport and muscle contractions. 
4. Recording and tracking blood sugar levels for type 2 diabetes
For individuals with type 2 diabetes, regular tracking and recording of blood sugar levels is important to manage their conditions. The tracking and recording usually includes an immediate collection of feedback regarding glucose levels that helps the health care system and individuals to make better medication, dietary, and exercise decisions. However, diabetes affects people’s health differently, as people get personal insight regarding their body’s response to physical activities, stress, foods, and medications. On the other hand, Weinstock et al. (2020) stated that regular checking of blood sugar levels allows prompt detection of hyperglycemia or high blood sugar and hypoglycemia or low blood sugar. Early recognition of these Type 2 diabetes conditions' signs can prevent them from progressing to an earlier stage, which helps individuals to avoid medical emergencies. Apart from that, the data which are gathered from regular tracking can guide medical experts to assess the current treatment plan's effectiveness and make required adjustments to medication dosages (insulin) or lifestyle changes (American Diabetes Association, 2020). Moreover, tracking blood sugar levels also ensures better health management and enhances the quality of life through the reduction of anxiety. Better health can be further reinforced if the targeted blood sugar levels are achieved by the individuals through consistent monitoring by healthcare experts, thereby preventing other long-term health complications. Besides, there are multifaceted methods to monitor glucose that involve using a finger stick check (standard glucometer) or a continuous glucose monitor (CGM) that provides live data and a trend of blood sugar levels (Cleveland Clinic, 2025).  
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Figure 7: A way to check the blood sugar levels
(Source: Wollen, 2025)
The blood sugar levels of Type 2 Diabetes patients, if not tracked regularly or recorded, could imply some serious consequences for the patients. According to Mohajan and Mohajan (2023), untreated hyperglycemia in individuals can lead them to diabetic ketoacidosis (DKA) or hyperosmolar hyperglycemic state (HHS), which are life-threatening conditions. This acute compilation of hypoglycemia can cause unconsciousness in diabetic individuals due to their confusion and disorientation. Along with that, a persistent high glucose level can harm and damage the nerves and damage the individual's body, which accelerates the development of chronic complications. This persistence of high glucose can lead to heart attack, blindness, and kidney failure that require dialysis, neuropathy that results in amputation and foot ulcers. 
5. Recommendations
Refer back to the scenario – As a GP Practice Nurse, these are the recommended guidelines...
Effective diabetes management is the approach which combines the health, social and lifestyle of individuals consistent with self-care behaviours like physical activity, healthy eating, taking prescribed medications, regular blood sugar monitoring and addressing physical and mental wellbeing (CDC, 2024). These components help individuals to maintain blood sugar levels within the American Diabetes Association’s target range. 
Dietary management: Focusing on balanced and whole foods that include fruits, lean proteins, whole grains and non-starchy vegetables while using plate methods can help individuals to avoid overeating and unhealthy eating in people (Salvia and Quatromoni, 2023). Also, limiting intake of sugary drinks, refined carbohydrates, and saturated fats and prioritising fibre-rich foods and complex carbs will lead to steady glucose release, avoiding rapid spikes.
Physical Activity: The American Diabetes Association suggests moderate-intensity aerobic activity for at least 150 minutes a week combined with muscle-strengthening activities for two days at least (Lal, 2025).  Swimming, cycling, brisk walking, and other activities which incorporate movements into daily life can help to minimise diabetes. Insulin sensitivity is improved by exercise and allows the body to effectively use glucose.
Taking updated information related to diabetes from reliable diabetes sources like the CDC and NIDDK can be beneficial for patients (Purvis, 2021). Mental support systems are also crucial as they help to promote the diabetic individual’s well-being. Individuals need to adhere to a schedule, monitor and share the results of their health with physicians, dietitians and diabetes educators for better health.
6. Conclusion
In summary, diabetes has taken the place of a global chronic disease of the endocrine system, which impacts an individual's blood sugar level. A potent management of diabetic health is required for maintaining the disease. This study postulates how anyone's individual sugar regulation system and cellular metabolism process contribute to diabetes management by converting glucose and oxygen into energy or ATP. Furthermore, the case study revealed how regular monitoring and tracking blood sugar levels can help individuals with Type 2 diabetes to make informed decisions and coordinate with their healthcare team regarding their treatment. Moreover, adoption of recommendations and lifestyle changes like regular exercise, balanced diet, and regular monitoring can effectively help patients prevent chronic and acute complications of diabetes and offer them healthier lives in the local GP surgery. 
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