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Introduction 
Diabetes mellitus is a chronic metabolic disorder that affects the body’s ability to regulate glucose effectively. It develops when the body either produces insufficient insulin or cannot use insulin efficiently, resulting in abnormal blood sugar levels. The condition is generally classified into two major forms: Type 1 diabetes and Type 2 diabetes, each differing in its underlying causes, progression, and methods of treatment.

Type 1 diabetes is an autoimmune condition in which the body’s immune system mistakenly attacks the insulin-producing beta cells located in the pancreas. As a result, little or no insulin is produced, making lifelong insulin therapy essential. This form of diabetes often develops during childhood or early adulthood and commonly presents with symptoms such as excessive thirst, frequent urination, unintended weight loss, and persistent fatigue (NHS, 2025a).

In contrast, Type 2 diabetes develops when body tissues become resistant to insulin or when the pancreas is unable to produce sufficient insulin to meet the body’s needs. It is more frequently diagnosed in adults, although increasing numbers of younger individuals are also affected. Several factors contribute to its development, including obesity, physical inactivity, advancing age, genetic predisposition, and unhealthy dietary habits. Management usually focuses on lifestyle modification, oral medication, and insulin therapy where necessary (NHS, 2025b; NICE, 2024).

Understanding the physiological processes involved in blood glucose regulation is essential because maintaining stable glucose levels supports normal body functions and reduces the risk of long-term complications. This report explores the mechanisms responsible for glucose regulation, the importance of oxygen and glucose in cellular metabolism, methods for monitoring blood glucose, evidence-based lifestyle interventions for Type 2 diabetes, and the complications associated with poor glycemic control.
LO1 Healthy Structure and Functioning of Blood Glucose Regulation
The body controls blood sugar levels through a process called homeostasis. The pancreas helps with this process by producing two hormones, insulin and glucagon. These hormones work together to keep blood sugar at a normal level and make sure the body gets enough energy (Hall, 2021).
After eating, blood sugar levels go up and the pancreas releases insulin. Insulin helps glucose move from the blood into the body’s cells where it can be used as energy. Any extra glucose can be stored for later use. When blood sugar levels become too low, the pancreas releases glucagon. Glucagon tells the liver to release stored glucose into the blood, helping the body maintain its energy supply (Silverthorn, 2019).
Insulin and glucagon are important for keeping the body healthy. If these hormones do not work properly, blood sugar levels can become too high or too low. This can lead to diabetes and other health problems. Learning how the body controls blood sugar helps us understand diabetes and how it can be managed effectively (Tortora and Derrickson, 2021).
Citation: (Hall, 2021; Silverthorn, 2019; Tortora and Derrickson, 2021)

Table 1: Comparison of Type 1 and Type 2 Diabetes

 Feature                Type 1 Diabetes                                                  Type 2 Diabetes                   
Cause                    Autoimmune destruction of                  Insulin resistance and reduced insulin                    
                                insulin-producing beta cells                production

Age of Onset          Usually develops during                     More common in adults, although it can                                                                          
                               childhood or absence                         occur at any age

Insulin Production     Little or no insulin is produced         Insulin is produced but does not work 
                                                                                          effectively

Symptoms                Rapid onset of symptoms such as     Symptoms usually develop gradually
                                 Thirst, weight loss and fatigue

Treatment                 Lifelong insulin therapy is required      Lifestyle changes, oral medication 
                                                                                              And sometimes insulin

Prevention                 Currently cannot be prevented             Often preventable through healthy
                                                                                                  Lifestyle choices
Percentage of cases    Approximately 10%                             Approximately 90% diabetes                             
                                      of diabetes cases                                     cases


Regulation Of Blood Glucose Levels
Blood glucose is maintained through a homeostatic feedback mechanism that keeps blood sugar within a healthy range. The pancreas plays a key role by secreting the hormones insulin and glucagon, which work together to regulate glucose levels. These hormones ensure that body cells receive a continuous supply of energy while preventing blood glucose from becoming excessively high or low (Hall, 2021).

Following the digestion of carbohydrate-rich foods, glucose enters the bloodstream, causing blood sugar levels to rise. In response, the pancreas releases insulin, which enables glucose to move into body cells for energy production. Any excess glucose is stored in the liver and muscles as glycogen, helping restore blood glucose to its normal level (Hall, 2021).
Citation: (Hall, 2021; Silverthorn, 2019)
Figure 1: Regulation of Blood Glucose Levels
Blood Glucose Increases
          ↓
 Pancreas Releases Insulin
          ↓
 Glucose Enters Cells
          ↓
 Excess Stored as Glycogen
          ↓
 Blood Glucose Returns to Normal

Blood Glucose Decreases
          ↓
 Pancreas Releases Glucagon
          ↓
 Liver Releases Glucose
          ↓
 Blood Glucose Returns to Normal
Figure 1: Regulation of blood glucose through insulin and glucagon.

c) The Role of Oxygen and Glucose in Energy Production Through Cellular Metabolism
Every cell requires energy to carry out essential functions such as growth, repair, movement and communication. This energy is generated through cellular respiration, a process that mainly occurs in the mitochondria. During this process, glucose combines with oxygen to produce ATP (adenosine triphosphate), which supplies energy for normal cellular activities.
After digestion, glucose enters the bloodstream and is transported to body tissues, while oxygen is delivered through the respiratory and circulatory systems. Inside mitochondria, these substances react to produce ATP, with carbon dioxide and water released as by-products (Marieb and Hoehn, 2019).
Figure 2: Cellular Respiration and ATP Production
C6H12O6 + 6O2 → 6CO2 + 6H2O + ATP
Glucose + Oxygen
          ↓
 Cellular Respiration
      (Mitochondria)
          ↓
 ATP (Energy)
 + Carbon Dioxide
 + Water
Figure 2: Production of ATP through cellular respiration.

d) Importance of Recording and Tracking Blood Glucose Levels in Type 2 Diabetes
Regular monitoring of blood glucose is essential for managing Type 2 diabetes. It helps individuals understand how food, exercise, medication, stress and illness affect their blood sugar levels, allowing them to make informed decisions about their daily care (NICE, 2024).

Keeping a record of blood glucose readings enables both individuals and healthcare professionals to identify patterns and assess whether treatment is effective. If glucose levels remain consistently high or low, changes can be made to diet, medication or physical activity to improve glycemic control (Diabetes UK, 2025).

Blood glucose can be monitored using blood glucose meters, continuous glucose monitoring (CGM) systems and other digital health technologies. These tools help track progress and support better diabetes management.

Regular monitoring also encourages self-management and allows early detection of abnormal blood glucose levels, reducing the risk of complications such as heart disease, kidney disease, nerve damage and vision problems (NHS, 2025).
Citation: (NICE, 2024; Diabetes UK, 2025; NHS, 2025)



 Evidence-Based Lifestyle Recommendations for Improving Type 2 Diabetes
Making healthy lifestyle changes is an important part of preventing and managing Type 2 diabetes. Studies show that positive changes in daily habits can help control blood glucose levels, improve the way the body uses insulin and lower the risk of diabetes-related health problems (WHO, 2025).

Healthy Eating
A well-balanced diet plays a vital role in managing Type 2 diabetes and maintaining stable blood glucose levels. Individuals are encouraged to include a variety of nutrient-rich foods, such as vegetables, fresh fruits, wholegrain products, lean sources of protein and healthy fats, in their daily meals. At the same time, foods that are high in added sugars, saturated fats and salt should be limited. Eating meals at regular times and paying attention to portion sizes can also improve blood glucose management and support overall health (Diabetes UK, 2025).
Physical Activity
Engaging in regular physical activity improves the body’s response to insulin, helping to regulate blood glucose more effectively. Current recommendations suggest that adults should complete at least 150 minutes of moderate intensity exercise each week. Activities including brisk walking, cycling and swimming can improve cardiovascular fitness, assist with weight control and promote overall wellbeing (NICE, 2024).
Weight Management
Achieving and maintaining healthy body weight is an important aspect of Type 2 diabetes management. Even modest weight loss can improve insulin sensitivity, reduce blood glucose levels and lower the risk of diabetes-related complications. Maintaining a healthy weight also contributes to better long-term health outcomes (WHO, 2025).


Smoking Cessation 
Smoking can increase the risk of heart disease and other complications linked to diabetes. Giving up smoking can improve blood circulation, lung health and overall wellbeing. Healthcare professionals should provide advice and support to help people stop smoking when needed (NHS, 2025).

Stress Management

Stress can affect blood glucose levels and make diabetes more difficult to manage. Activities such as relaxation exercises, mindfulness, getting enough sleep and talking to family or friends can help reduce stress. Managing stress effectively can support better diabetes control and improve overall wellbeing (Diabetes UK, 2025).

Table 2: Lifestyle Recommendations for Managing Type 2 Diabetes


Lifestyle Change                                Benefit
 
Healthy Eating                                   Improved blood glucose control
Regular Exercise                               Better insulin sensitivity
Weight Management                     Reduced insulin resistance   
 Smoking Cessation                       Lower cardiovascular risk
 Stress management                   Improved emotional wellbeing and glucose regulation


Complications of Poorly Controlled Diabetes
Poorly controlled diabetes can lead to serious health complications. High blood glucose levels may damage blood vessels and nerves, increasing the risk of cardiovascular disease, kidney disease and diabetic retinopathy. These complications can significantly affect an individual’s quality of life and may result in long-term health problems. Effective blood glucose management, regular health checks and adherence to treatment plans can help reduce the risk of these complications (WHO, 2025; NHS, 2025b).
Citation: (WHO, 2025; NHS, 2025b)

Conclusion
Diabetes mellitus is a significant long-term condition that affects the body’s ability to regulate blood glucose effectively. Understanding the functions of insulin, glucagon, glucose and oxygen helps explain how the body produces energy and maintains normal physiological processes. In Type 2 diabetes, disruptions in these mechanisms can lead to persistently raised blood glucose levels and an increased risk of complications.

Regular monitoring of blood glucose, together with healthy lifestyle choices such as balanced nutrition, physical activity, weight management and smoking cessation, can improve diabetes outcomes and support long-term health. Effective self-management and ongoing support from healthcare professionals are essential for reducing complications and improving quality of life for people living with diabetes.
If diabetes is not controlled well, it can lead to serious health problems such as heart disease, kidney damage, nerve damage and eye problems. For this reason, early treatment, regular monitoring and good self-management are important for maintaining health and wellbeing.
Citation: (NHS, 2025b; WHO, 2025; Diabetes UK, 2025; NICE, 2024)
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