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Case study 1
Introduction
In this report, I will be discussing diabetes, a long-term health condition that affects the body’s ability to regulate blood glucose (sugar) levels. Diabetes is a growing public health concern and can lead to serious complications if not managed effectively. The report will explain how oxygen and glucose are used to produce energy through cell metabolism and examine the importance of monitoring and recording blood sugar levels for individuals with type 2 diabetes. It will also explore how lifestyle factors such as smoking, diet and physical activity can influence blood glucose control and overall health. In addition, evidence-based recommendations will be provided to demonstrate how positive lifestyle changes can help individuals manage their condition more effectively, reduce the risk of complications, and improve their quality of life.
a. 
Diabetes is a chronic medical condition that occurs when the body is unable to properly regulate blood glucose (blood sugar) levels. Glucose is the body’s main source of energy and comes from the food we eat. The hormone insulin, produced by the pancreas, helps glucose move from the bloodstream into the body’s cells where it is used for energy. In people with diabetes, the body does not produce either insulin or cannot use insulin effectively, leading to high levels of glucose in the blood.
There are two main types of diabetes. Type 1 diabetes is an autoimmune condition in which the body’s immune system destroys the insulin- producing cells in the pancreas. Type 2 diabetes, which is the most common form, develops when the body becomes resistant to insulin or does not produce enough insulin to maintain normal blood glucose levels. If diabetes is not managed effectively, it can lead to serious complications such as cardiovascular disease, kidney disease, nerve damage, and vision problems.
Several factors can increase the risk of developing diabetes, particularly type 2 diabetes. These include being overweight or obese, physical inactivity, an unhealthy diet high in sugar and saturated fats. Increasing age and having a family history of the condition. Other risk factors include high blood pressure, abnormal cholesterol levels, smoking, excessive alcohol consumption, certain ethnic backgrounds, and a history of gestational diabetes during pregnancy. Understanding these risk factors is important because many can be reduced through positive lifestyle changes, helping to prevent or delay the onset of diabetes and improve overall health outcomes.

b. 
Blood sugar (glucose) levels are regulated through a process called homeostasis, which ensures that the body has a constant supply of energy while preventing blood glucose levels from becoming too high or too low. The pancreas plays a key role in this process by producing the hormones insulin and glucagon.
When blood glucose levels rise after eating, the pancreas releases insulin. Insulin allows glucose to move from the bloodstream into the body’s cells, where it can be used for energy. It also encourages the liver and muscles to store excess glucose as glycogen for future use. As glucose is removed from the blood, blood sugar levels gradually return to a normal range.
When blood glucose level falls, such as between meals or during exercise, the pancreas releases glucagon. Glucagon signals the liver to break down stored glycogen into glucose and release it into the bloodstream. This raises blood glucose levels and ensures that the body’s cells, particularly the brain, continue to receive an adequate supply of energy.
In people without diabetes, insulin and glycogen work together to maintain blood glucose levels within a healthy range. This balance helps to prevent hyperglycemia (high blood sugar) and hypoglycemia (low blood sugar), both of which can be harmful to health.
For individuals with diabetes, this regulatory system does not function properly. People with type 1 diabetes do not produce sufficient insulin, while those with type 2 diabetes may not use insulin effectively. As a result, they must manage their blood glucose levels through medication insulin therapy, regular monitoring, healthy eating, and physical activity.
Maintaining blood sugar levels within a target range is important because consistently high blood glucose levels can damage blood vessels and organs over time, increasing the risk of complications such as heart disease, kidney disease, nerve damage, and vision loss. Effective blood glucose management helps individuals remain healthy and reduces the risk of both short-term and long-term complications associated with diabetes.
c. 
The body’s cells require a constant supply of energy to perform essential functions such as growth, repair, movement, and maintaining normal body processes. This energy is produced through the process known as cellular respiration, which takes place mainly in the mitochondria of cells. Cellular respiration uses glucose and oxygen to release energy that can be used by the body.
Glucose is obtained from the carbohydrates in the food we eat and is transported around the body in the bloodstream. Oxygen is taken into the body through the lungs during breathing and is carried to cells by the blood. Once inside the cells, glucose and oxygen undergo a series of chemical reactions that break down the glucose molecules and release stored energy. This energy is converted into adenosine triphosphate (ATP), which is the main source of energy used by cells for their activities.
During this process, glucose reacts with oxygen to produce carbon dioxide, water and ATP. The carbon dioxide produced is transported to the lungs and removed from the body when a person exhales, while the water is either used by the body or excreted. The ATP generated provides the energy needed for all cellular activities, including muscle contraction, nerve transmission, and the synthesis of important molecules.
In people with diabetes, the hormone insulin does not function properly. Insulin is responsible for helping glucose move from the bloodstream into the cells. When there is insufficient insulin or when the body becomes resistant to its effects, glucose cannot enter the cells efficiently. As a result, blood glucose levels rise, and the cells may not receive enough glucose to produce energy effectively. This demonstrates the importance of maintaining healthy blood sugar levels to ensure that cells can carry out cellular respiration and provide the body with the energy it needs to function properly.
d. 
Recording and tracking blood sugar levels helps individuals with type 2 diabetes manage their condition safely by providing information about how well their blood glucose in controlled over time. Regular monitoring allows patients to identify patterns and trends in their blood sugar levels and understand how factors such as diet, exercise, stress, illness, and medication affect their condition.
By keeping accurate records, individuals can recognize when their blood sugar levels are becoming too high (hyperglycemia) or too low (hypoglycemia), enabling them to take appropriate action before serious health problems occur. This can help prevent short-term symptoms such as dizziness, fatigue, confusion, and excessive thirst, while also reducing the risk of emergency situations.
Tracking blood glucose levels also supports healthcare professionals in reviewing the effectiveness of treatment plans. The recorded information can be used to adjust medication, recommend lifestyle changes, and set realistic management goals. This personalized approach can improve blood sugar control and reduce the likelihood of long-term complications such as cardiovascular disease, kidney damage, nerve damage, and eye problems. 
However, the benefits of monitoring depend on patients understanding their results and using the information to make informed decisions. Recording blood sugar levels alone is not enough; patients must also act on the findings and follow professional advice. Therefore, education and support are important to ensure monitoring contributes to effective self- management. 
e. 
 Evidence shows that lifestyle changes are essential for improving the management of type 2 diabetes. One of the most effective changes is adopting a healthy, balanced diet. Patients should increase their intake of high- fibre foods such as whole grains, vegetables, fruits, beans, and lentils, while reducing foods high in sugar, saturated fat, refined carbohydrates. Research indicates that losing 5-10% of blood weight can improve insulin sensitivity and help lower blood glucose levels.
Regular physical activity is also strongly recommended. Smoking increases insulin resistance and significantly raises the risk of complications, including heart disease, stroke, and poor circulation. Stopping smoking can improve overall health and support better diabetes control.
In addition, limiting alcohol intake, managing stress, and getting 7-9 hours of quality sleep each night can help maintain stable blood glucose levels. Evidence suggests that poor sleep and chronic stress can negatively affect insulin function and blood sugar control.
f.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
Conclusion 
In conclusion, type 2 diabetes is a long-term metabolic condition that requires effective self- management in order to maintain stable blood glucose levels, prevent complications, and support overall health and wellbeing. If the condition is not well controlled over time, it can lead to serious short-term and long-term health problems, including hypoglycemia, hyperglycemia, cardiovascular disease, kidney disease, nerve damage, and vision impairment. For this reason, ongoing monitoring and education are essential components of effective diabetes care.
Regular monitoring and recording of blood glucose levels help individuals to better understand how their condition is affected by a wide range of factors, including diet, physical activity, medication, stress levels, illness, and daily routines. By keeping accurate records, patients are able to identify patterns and trends in their blood sugar readings, such as rises after certain meals or changes following exercise. This allows them to recognize what affects their blood glucose levels and make informed decisions about how to manage their condition more effectively.
This important is also valuable for healthcare professionals, as it supports more accurate clinical decision-making. Blood glucose records can be used to assess how well a treatment plan is working whether any adjustments are needed, such as changes in medication, dietary advice, or physical activity recommendations. As a result, care can be more personalized and tailored to the individual’s needs.
Furthermore, self- monitoring encourages patients to take an active role in their own health, improving confidence and independence in managing their condition. When combined with positive lifestyle changes such as healthy eating, regular exercise, weight management, smoking cessation, and stress reduction, blood glucose monitoring becomes an important tool in improving long-term outcomes. Overall, effective self-management enables individuals with type 2 diabetes to maintain better control of their condition, reduce the risk of complications, and improve their quality of life.




















Reference list 
· Wild, Sarah H, and Christopher D Byrne. “Risk Factors for Diabetes and Coronary Heart Disease.” BMJ, vol. 333, no. 7576, 9 Nov. 2006, pp. 1009–1011, www.bmj.com/content/333/7576/1009.short?casa_token=Ls3yYjouqe0AAAAA:CnR3SDq5QSRaICksfJuzdMArZEPvBTaDQxKrUnvGQD9v4DH9-rI_aaehO2bd4J2Vm7D3W8bcSA, https://doi.org/10.1136/bmj.39024.568738.43.
· (Mayo Clinic, “Diabetes”)
· CDC. “Manage Blood Sugar.” Diabetes, 15 May 2024, www.cdc.gov/diabetes/treatment/index.html.
· https://www.britannica.com/science/cellular-respiration
·  https://www.niddk.nih.gov/health-information/diabetes/overview/what-is-diabetes
· https://diabetes.org/about-diabetes/devices-technology/blood-sugar-checks-type-2
· https://www.medicalnewstoday.com/articles/lifestyle-changes
· NHS England (2025) Type 2 diabetes overview. Available at: https://www.nhs.uk/conditions/type-2-diabetes/ (Accessed: 6 June 2026).
· Diabetes UK (2025) Diabetes information and support. Available at: https://www.diabetes.org.uk/diabetes-the-basics (Accessed: 6 June 2026).
· World Health Organization (2025) Diabetes. Available at: https://www.who.int/news-room/fact-sheets/detail/diabetes (Accessed: 8 June 2026).


2

