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Diabetes Case Study
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Introduction and diabetes risk factors
The current report examines issues like diabetes, glucose management, cell metabolism, testing of blood glucose, and managing diabetes among others to ensure evidence-based treatment.
Diabetes Mellitus is defined as a chronic metabolic condition that involves high blood glucose level resulting from insufficient insulin production, poor insulin function or both. It is important to understand that insulin is vital because it helps glucose to be absorbed into cells from blood in order to be used for energy. The high levels of blood sugar can lead to the damage of blood vessels, nerves, kidneys, eyes and heart. Type 1 diabetes is characterised by the destruction of the pancreas' beta cells and absolute lack of insulin. Type 2 diabetes is associated with the presence of insulin resistance and the inability to produce insulin (NHS, 2025a; NICE, 2022).
The development of type 2 diabetes involves various aspects related to genetics, physiology, behavior, and the environment (NHS, 2025c). Risk factors include obesity and being overweight, especially with higher degrees of fat stored around the waistline, physical inactivity, improper nutrition, old age, and family history of diabetes. Additionally, smoking and some social and environmental factors may contribute to the risk of developing the disease. It is essential to discuss risk factors in combination with metabolic factors such as insulin resistance. The combination approach is necessary from the perspective of healthcare because prevention and management of disease should be individualized.
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Blood-glucose regulation and homeostasis
Glucose homeostasis is an aspect of physiology that entails the control of glucose in the body despite changes in the amount of food eaten, activity level, and energy requirements. This aspect is critical since tissues require a constant supply of energy, but too much circulating glucose in the body can damage tissues over time. The regulation of blood glucose is done by the pancreas, liver, skeletal muscles, and fat.
Glucose gets into the bloodstream from the breakdown of carbohydrate-containing foods, resulting in an elevation of the glucose concentration in the blood. The elevated glucose level in the blood triggers the secretion of insulin by beta cells of the pancreas. Insulin is the hormone that helps in the uptake of glucose into the skeletal muscles and fat. Furthermore, insulin inhibits the processes that would result in an increase in blood glucose levels, for example, glucose production in the liver. If the blood glucose levels fall, then alpha cells of the pancreas secrete glucagon. The hormone glucagon works mainly on the liver to bring about the breakdown of glycogen and formation of glucose molecules.
This is an example of negative feedback where the increase in blood glucose concentration causes insulin release while a decrease in blood glucose concentration causes the release of glucagon. The two hormones are crucial in ensuring that there is maintenance of homeostasis in the body. There are other counter regulatory hormones such as adrenaline and cortisol that may cause the increase in the levels of blood glucose in case there is a threat to energy sources. In Type 2 diabetes, there is insulin resistance, meaning that more insulin is needed. Nonetheless, as the passing of time continues, there is deterioration in the functioning of the beta cells in the pancreas causing hyperglycemia (NICE, 2026).
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Insulin and glucagon
Hormones insulin and glucagon act in opposing yet complementary manner regulating glucose. Insulin is produced in the beta cells of the pancreatic islets. Upon an increase in blood glucose concentration, insulin facilitates the process of utilisation and storage of glucose. In muscles, insulin promotes glucose uptake and synthesis of glycogen, and in adipose tissues – energy storage and prevents too much lipolysis. In the liver, insulin stimulates glycogen synthesis and inhibits glucose production.
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Glucagon is produced in the pancreas in the alpha cells. This hormone is very important particularly in the case of low glucose concentration in blood and/or during fasting. Glucagon promotes the process of glycogen degradation and glucose synthesis in the liver. As a result, insulin lowers glucose concentration whereas glucagon increases it in case of its deficiency. This example shows how hormone regulation affects the maintenance of physiological balance.
Type 2 diabetes develops because of disturbance in this balance. There is decreased sensitivity of the body to the activity of insulin, and high glucagon can cause the excess production of glucose by the liver. In this case, increased blood glucose level is caused not by the consumption of much sugar, but by the disorder of processes involved in hormones secretion by the pancreas and their activity. This information is important for treating patients with such diseases since treatment is directed at improvement of these processes rather than decreasing sugar intake (Moran et al., 2022; Vanderpant et al., 2024).
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One of the major sources of energy for cells is glucose. Aerobic cellular respiration involves the slow oxidation of glucose, where oxygen enables the efficient production of adenosine triphosphate (ATP), which acts as the main source of energy in the cell. The chemical equation for the whole process can be expressed as:
Glucose + oxygen → carbon dioxide + water + ATP
The first step is glycolysis that occurs in the cytoplasm; this reaction leads to glucose molecule degradation into pyruvate molecules as well as synthesis of some ATP molecules. In case there is enough oxygen, pyruvate is transported to the mitochondria; there it transforms into acetyl-CoA. The citric acid cycle occurs in acetyl-CoA, and the result is reduced coenzymes providing electrons for the electron transport chain. Oxygen is used as the final acceptor in oxidative phosphorylation; this leads to ATP formation.
Therefore, it can be stated that physiology shows the interaction of circulatory, respiratory and endocrine systems. Respiratory system provides oxygen, circulatory system transports oxygen and glucose to cells, and insulin regulates the glucose level in the blood. Skeletal muscles are of great importance due to the fact that physical activity stimulates glucose consumption and need for energy. In case of diabetes, disorders in glucose metabolism influence the supply of metabolic substrates; chronic hyperglycemia may affect cardiovascular system and other metabolic organs (NHS, 2025b).
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Blood-glucose recording and tracking
The assessment of blood glucose levels could prove beneficial to those with type 2 diabetes in helping understand the impact of food, physical exercises, medications, and illnesses on blood glucose levels. The assessment of blood glucose includes capillary glucose testing, while the assessment of continuous glucose is done using sensors to measure glucose patterns. An HbA1c test provides an overview of average glycaemia and assists in assessing the glucose control without necessarily taking into consideration glucose level individually. Glucose and insulin levels can be impacted by other underlying conditions such as asthma, where use of CTCs, inhalers and steroids increases insulin levels.
The value of monitoring can be best achieved through analyzing the data and not simply recording the data. For example, an elevated level of glucose following a specific meal can aid in having a discussion on portion size, consumption of carbohydrates or timing the meal. Likewise, an observation of high level of glucose following no physical activity will be good motivation to perform more exercise. Monitoring can also serve a purpose for those individuals receiving insulin and drugs associated with hypoglycemia as a safety measure. As per current guidelines, frequency of monitoring will vary according to the individual (NICE, 2022).
However, excess testing may not necessarily be beneficial for all individuals with type 2 diabetes. Testing alone can be an overwhelming procedure without information. It is crucial that the healthcare providers explain the significance of the test results to the patients and assist them in finding some patterns in the test results. NICE guidelines also provide advice on carrying out HbA1c tests regularly, depending on the stability of treatment and blood glucose levels (NICE, 2026).
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Evidence-based diet, exercise, weight-management and smoking recommendations
Lifestyle management is a key component in the prevention and therapy for type 2 diabetes. The nutrition advice is not meant to follow one particular restrictive diet, but is rather recommended on an individual basis. A healthy diet will contain a lot of fruits, vegetables, beans, whole grain and other minimally processed foods, but will exclude foods rich in free sugars, unhealthy fats and excessive amounts of salt (Diabetes UK, 2026a). It is recommended to replace sweetened beverages with water and consume fibre-rich carbohydrates to increase overall nutrition and glucose regulation.
Another factor that must be considered is the significance of regular exercises because the skeletal muscles need glucose for energy. Exercising might increase the insulin sensitivity, and combining both aerobic exercises such as brisk walking and strength training could improve glucose levels and heart condition (Department of Health and Social Care, 2026).
Weight control must always be carried out with care and reality. In situations where a person is overweight or obese, then clinically approved weight loss helps to increase insulin sensitivity and lower the metabolic risks. The goals must be considered with personal circumstances and availability of proper food and environmental factors (NHS England, 2026). The NICE recommends that patients be educated on diet and exercises along with medication (NICE, 2026).
It is important to encourage individuals to stop smoking because smoking can make the cardiovascular system more strained and can even have an effect on diabetes. Individuals require some assistance rather than just being told that they should stop smoking. It is generally important that any change in lifestyle requires behavioral changes and education (Diabetes UK, 2026b).

[bookmark: _Toc242022007]Critical links between anatomy, physiology and patient care
The body systems responsible for the development of diabetes are useful for safe and effective management of patients. The organs that play a crucial role in this condition are the pancreas, since its endocrine islets have beta and alpha cells. That produces insulin and glucagon correspondingly; the liver, which plays an important role in storing glycogen and releasing glucose when fasting; muscular tissue, which absorbs glucose and spends energy and the fat tissue, which is responsible for storing energy and metabolic regulations.
Such an understanding of the relationships between various aspects in managing diabetes will help healthcare professionals gain more insight into symptoms and monitoring results. The long-term high levels of blood glucose are explained by poor reaction to insulin, the increased amount of glucose produced by the liver and the inefficient function of the beta-cells. That is why the treatment of this disorder includes a variety of approaches, not one of them.
The management of the patient should include the potential impact of both high and low blood sugar levels as well. The current approach to diabetes management requires individual targets for glycaemia due to the necessity to balance the glycaemia control with the threat of hypoglycemia (Office for Health Improvement and Disparities, 2025). That is why it is crucial for health care professionals to instruct their patients regarding their therapy, perform monitoring and detect any patterns that require medical intervention. It shows how knowledge of the anatomy and physiology is essential for assessment, education, prevention and proper self-management.
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Diabetes mellitus is a complex metabolic disease that involves the interplay of the pancreas, liver, skeletal muscles, fats and many other systems of the body. Glucose regulation depends largely on the cooperation of insulin and glucagon hormones, while glucose and oxygen play an essential role in ATP production through aerobic metabolism in the cells. Type 2 diabetes, where there is both insulin resistance and impairment of the production of insulin, causes disruption of this process, resulting in hyperglycemia (NICE, 2026).
Testing for blood glucose level is another source of information that will give information concerning the influence of meals, exercises, and therapy on a person's body; however, it should be individualized and supported by education. The evidence-based approach to lifestyle management should include a healthy diet, physical activity, weight control, and stop smoking if needed. In addition to that, the proper diabetes management should involve using the knowledge that healthcare professionals have on the topic of anatomy and physiology of human body.
In this situation, the patients will have more information on the disease, and therefore, will be able to notice any change in the blood sugar levels and take action towards managing the disease. Therefore, knowing the structure and functions of the body help in decision-making towards proper management of diabetes without complications.


[bookmark: _Toc242022009]References
Department of Health and Social Care (2026) UK Chief Medical Officers' physical activity guidelines. GOV.UK. Available at: https://www.gov.uk/government/publications/physical-activity-guidelines-uk-chief-medical-officers-report/uk-chief-medical-officers-physical-activity-guidelines  (Accessed: 4 October 2026).
Diabetes UK (2026a) 10 tips for healthy eating with diabetes. Available at: https://www.diabetes.org.uk/living-with-diabetes/eating/10-ways-to-eat-well-with-diabetes  (Accessed: 4 October 2026).
Diabetes UK (2026b) Help with giving up smoking. Available at: https://www.diabetes.org.uk/living-with-diabetes/life-with-diabetes/help-with-giving-up-smoking  (Accessed: 4 October 2026).
Moran, G.M., Bakhai, C., Song, S.H. and Agwu, J.C. (2022) Type 2 diabetes: summary of updated NICE guidance’, The BMJ, 377, o775. Available at: https://www.bmj.com/content/377/bmj.o775  (Accessed: 4 October 2026). 
National Institute for Health and Care Excellence (NICE) (2022) Type 1 diabetes in adults: diagnosis and management (NG17). Available at: https://www.nice.org.uk/guidance/ng17  (Accessed: 4 October 2026).
National Institute for Health and Care Excellence (NICE) (2026) Type 2 diabetes in adults: management (NG28). Available at: https://www.nice.org.uk/guidance/ng28  (Accessed: 4 October 2026).
NHS (2025a) What is type 2 diabetes? Available at: https://www.nhs.uk/conditions/type-2-diabetes/what-is-type-2-diabetes/  (Accessed: 4 October 2026).
NHS (2025b) Symptoms of type 2 diabetes and how it's diagnosed. Available at: https://www.nhs.uk/conditions/type-2-diabetes/symptoms/  (Accessed: 4 October 2026).
NHS (2025c) Treatment for type 2 diabetes. Available at: https://www.nhs.uk/conditions/type-2-diabetes/treatment/  (Accessed: 4 October 2026).
NHS England (2026) NHS Type 2 Diabetes Path to Remission Programme. Available at: https://www.england.nhs.uk/diabetes/treatment-care/diabetes-remission/ (Accessed: 4 October 2026).
Office for Health Improvement and Disparities (2025) Diabetes profile: statistical commentary, March 2025. GOV.UK. Available at: https://www.gov.uk/government/statistics/diabetes-profile-update-march-2025/diabetes-profile-statistical-commentary-march-2025 (Accessed: 4 October 2026).
Vanderpant, N., Ward, E., Farrell, E. and Theodoraki, A. (2024) Insulin for people with type 2 diabetes mellitus’, The BMJ, 386, e078015. Available at: https://www.bmj.com/content/386/bmj-2023-078015  (Accessed: 4 October 2026).

6

image1.jpeg
Insulin and Glucagon

INSULIN

stimulates glucose
uptake by cells

Highblood
glucose level
(after eating)

Blood glucose

level droj
Glucose gl e

Glucagon
\ Pancreas

(5 Liver
l GLUCAGON |




