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Introduction to Physiology Case Study Report: Type 2 Diabetes
[bookmark: _Toc243876078]Introduction
Diabetes Mellitus type 2 is a disease that is defined by an incapability of the body to manage the levels of sugar within the body. This is because sugar is the source of energy for the body. The body cannot use efficiently the insulin which is produced by the body, and lack of production of the required amount of insulin by the body in controlling blood glucose levels results in complications such as damage to the eyes, heart disease, kidney disorders, and blood vessels (WHO, 2024). The risk factors related to diabetes include obesity, physical inactivity, poor dietary habits, smoking, age, and genetic diabetes. But it is not a must for all the people having risk factors of diabetes to have diabetes. This report discusses the regulation of blood sugar levels in the body, utilization of glucose and oxygen in the body to produce energy, and the importance of checking the blood sugar level1. Anatomy and Physiology
[bookmark: _Toc243876079]1.1 How the body controls blood glucose
The pancreas in controlling the level of sugar in the body. The pancreas is an essential organ in controlling the level of sugar in the body. The pancreas has two major hormones which include insulin and glucagon. They have a major responsibility in controlling the level of sugar in the body. When one eats food containing carbohydrates, the carbohydrates break down to glucose.
This glucose enters the blood stream hence increasing the blood glucose level. When glucose concentration increases, the pancreas begins producing insulin hormone. However, when there is low glucose concentration in the blood, the pancreas produces glucagon hormone. Glucagon influences the liver, which results in the production of glucose into the blood. Insulin resistance leads to Type 2 diabetes.
To try and cope with this situation, the pancreas can increase the production of insulin. In certain cases, however, the amount of hormone that the pancreas produces might not be sufficient to control blood sugar (DeFronzo, 2009). As noted by the American Diabetes Association Professional Practice Committee (2025b), diabetes is identified using blood sugar readings and other medical tests. It is crucial to understand how insulin works since it will explain why people with type 2 diabetes need treatment.
[bookmark: _Toc243876080]1.2 How glucose and oxygen provide energy for cells
Energy is required for proper functioning of body cells. Energy is obtained by cellular respiration. In this process, energy is produced in the form of ATP using glucose and oxygen.
The simple equation is:
Glucose + oxygen → carbon dioxide + water + energy (ATP)
In general, aerobic respiration takes place in the mitochondria, which are tiny organelles inside the cell. ATP acts as a source of energy for vital processes like movement of muscles, construction of tissues, and tissue repair. Oxygen is inhaled and enters the blood through the process of diffusion in the lungs. Oxygen is distributed all over the body through red blood cells. Glucose enters the blood and cells with the help of insulin.
In the case of Type 2 diabetes, the development of insulin resistance will make it more difficult for the body to maintain its glucose level. The glucose could remain in the blood without being utilized. The energy balance of the body will be affected as a result. Very high levels of glucose in the blood can affect the blood vessels and nerves, blocking the transport of oxygen and nutrients to the tissue (World Health Organization, 2024)
[bookmark: _Toc243876081]2. Pathophysiology and Impact of Type 2 Diabetes
Pathophysiology is defined as knowing how a disease impacts body processes. In Type 2 diabetes, the key issues are insulin resistance and decreasing capacity of the pancreas to manufacture sufficient insulin. Prolonged presence of high blood sugar levels will lead to various complications. The complications are heart disease, kidney disease, neuropathy, and retinopathy. Neuropathy may result in foot pain and foot numbness; poor blood flow results in foot problems because it hampers the process of healing. As per The UK Prospective Diabetes Study (UKPDS) Group (1998), improved blood glucose control may help reduce the complications related to diabetes. However, the management of diabetes is not limited to blood glucose control but includes other aspects like blood pressure, cholesterol, and body weight.
This illness might affect a person’s normal daily routines. There is a need for them to change their diets, take medication, visit hospitals, and monitor their health status. Some people may even be afraid of their diagnosis. Health care professionals and other sources such as diabetic education can provide some support.
[bookmark: _Toc243876082]3. Monitoring and Use of Health Data
Recording and measuring of blood glucose levels will help the patient and the health care professional to assess their status and control of diabetes. Blood glucose levels will show the impact of various aspects such as diet, exercise, illness and drugs on the levels of glucose in the body. The health care professional might recommend the use of finger prick or continuous monitoring of blood glucose depending on the requirements of the patients.
However, it is not essential for everyone with Type 2 Diabetes to have the finger prick test. This test is especially important for certain individuals who are using insulin therapy or other medications that may result in hypoglycemia. The decision to conduct monitoring needs to be made by a healthcare professional (NICE, 2026). One more important test is HbA1c. This test, which is taken from the blood, provides information about the average blood glucose level for the past two to three months.
According to Young et al. (2017), the practice of monitoring on its own does not appear to help in the management of glucose levels for all patients suffering from type 2 diabetes but not on insulin treatment. This suggests that there needs to be a specific goal behind monitoring, as well as recommendations on how the patient is supposed to act upon the results of monitoring. The same question was explored by Mannucci et al. (2018).
Health data can be used to help healthcare practitioners recognize patterns, discuss treatments and suggest improvements together with the individual. Properly documented data may also enable informed decision making. Nevertheless, results must remain confidential and properly explained for patients to comprehend them.
[bookmark: _Toc243876083]4. Evidence-Based Lifestyle Recommendations
Lifestyle modifications are important for patients who are dealing with Type 2 Diabetes, reducing the complications that could arise. Such modifications must be practical and appropriate for the patient.
[bookmark: _Toc243876084]4.1 Healthy eating
Nutrition can also aid in managing the level of sugar in the bloodstream, making it easier for them to maintain their body weight in a healthy range. It is necessary for one to take a lot of foods such as vegetables, fruits, whole grains, beans, nuts, proteins, and many more. Sugary foods and beverages should not be taken. Carbohydrates will be very essential since the body converts them to sugar. Eating foods high in fiber and controlling the amount of food taken will assist in keeping their blood sugar under control. It is however not everyone who will need the same diet plan because their culture, preferences, and medications must be considered.
[bookmark: _Toc243876085]4.2 Physical activity
It could help the body become more sensitive to insulin. Moreover, physical activity could improve the health of the heart, as well as weight management and general health. Walking, swimming, cycling, dancing, and gardening could be some good examples. Physical activity has been listed as one of the crucial aspects of diabetes treatment by Colberg et al. (2016). An individual must engage in at least 150 minutes of physical exercise per week if it is appropriate for their case. People who do not actively engage in any physical activities may start from minor physical exercises and gradually raise the intensity. Those individuals who have health issues making them incapable of performing physical activities can turn to specialists.
[bookmark: _Toc243876086]4.3 Weight management
However, for people who have excess body weight, even moderate weight loss will help in improving their insulin resistance as well as blood sugar levels. According to research carried out by The Diabetes Prevention Program Research Group in 2002, it was seen that the change in lifestyle through alteration in diet as well as exercise was effective in preventing the occurrence of Type 2 diabetes in patients at risk. However, it is also an endorsement for having healthy lifestyle habits.
[bookmark: _Toc243876087]4.4 Stopping smoking
Smoking leads to higher chances of developing heart conditions and other illnesses. People suffering from diabetes face higher risks of developing heart problems; thus, one of the methods of improving their health condition is giving up on smoking. The professional help must be given by the healthcare professionals in the form of consultation, stop-smoking programs and the relevant drugs. The help should be provided without reproaching patients for inability to quit smoking.
[bookmark: _Toc243876088]4.5 Education and emotional support.
It is necessary that proper education should be given to diabetic patients so that they are able to understand their disease, medications, diet, exercise, and outcomes. It would also help in recognizing any problems and taking medical help when required. As mentioned by the American Diabetes Association Professional Practice Committee (2025a), the patient-centred care approach, healthy diet, physical exercise, smoking cessation, and psychological well-being are essential in managing type 1 diabetes. It is necessary to develop an individualized treatment plan for each patient.
[bookmark: _Toc243876089]4.6 Medication and professional support
Medication along with the change in lifestyle is required by some individuals to control Type 2 diabetes. This will depend upon the patient’s health condition, level of blood sugar, presence of any other disease in the body and his/her preference. Medicines should be taken according to the prescription, and any concerns must be raised with the healthcare professional.
Guidelines of management of treatment of Type 2 Diabetes in Adults were issued by NICE (National Institute for Health and Care Excellence) in the year 2026. Regular tests will help health care practitioners keep an eye on blood glucose level, blood pressure, cholesterol level, and condition of kidneys. Collaboration will help people get proper information.
[bookmark: _Toc243876090]Conclusion
The reason why type 2 diabetes leads to an inability to control blood sugar is that cells become resistant to insulin and the pancreas does not produce enough insulin. Oxygen and glucose are needed for cellular respiration when energy in ATP form is produced. High concentration of blood glucose may cause damage to different organs of the body. Blood glucose level and HbA1c level can be monitored in order to assess the progression of diabetes, but the way and frequency of monitoring should vary according to the treatment program. There is research support for proper diet, regular exercise, weight loss, quitting smoking, education, and psychological assistance. Medical therapy might also be required.
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