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Assessment: 
Summary:
I'll provide an outline of this situation, define diabetes, list its various forms, list risk factors, and discuss how they link to the endocrine system.
Introduction: 
What is Diabetes?
 Diabetes mellitus is a chronic metabolic disease that causes high blood glucose levels over time due to either 
1. insufficient insulin production or 
2. ineffective insulin use (American Diabetes Association, 2024).

Diagram1: Normal vs Diabetic Blood Glucose Regulation
Normal Blood Glucose Regulation
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1. Types of Diabetes: 
· Insulin-producing beta cells in the pancreas are attacked and destroyed by the immune system in type 1 diabetes, an autoimmune disease.  This condition occurs when the pancreas is unable to generate enough insulin to regulate blood sugar levels.  Type 1 diabetes is characterized by uncontrolled elevated blood glucose levels.  Scientists believe that this occurs when a person's immune system destroys the insulin-producing cells in the pancreas.
    • Although it can happen at any age, it typically manifests in childhood or adolescence (Mayo Clinic, 2024).

2. Type 2 diabetes
·  When the body develops insulin resistance, the pancreas is unable to meet the body's insulin needs.
· The most prevalent kind (90–95% of cases) (CDC, 2024).
· Strongly associated with lifestyle and genetic factors include increasing age, genetic predisposition, and family history of diabetes. Individuals of African, South Asian, and Caribbean descent are also at higher risk (NHS, 2024).

3. Gestational Diabetes
· Occurs when insulin resistance is brought on by hormonal changes during pregnancy.
· Increases the chance of acquiring type 2 diabetes later (World Health Organization,2024).

Diagram 2: Overview of the Types of Diabetes
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Risk Factors for Diabetes
Type 1 Diabetes Risk Factors
· Family history of autoimmune diseases
· Genetic Susceptibility (HLA genes)
· Viral triggers (suspected, not proven)
· Geography (higher prevalence in northern regions) (American Diabetes Association, 2024).
Type 2 Diabetes Risk Factors
· Being overweight or obese
· Physical inactivity
· Age > 45years
· Family history of diabetes
· High blood pressure
· High cholesterol/ high triglycerides
· History of gestational diabetes
· Polycystic ovary syndrome (PCOS)
· Some ethnic groups (African, Hispanic, Asian, and Indigenous) (CDC, 2024; WHO, 2024).
Gestational Diabetes risk Factors
·  Being overweight prior to conception
·  Diabetes during pregnancy
· Family history of diabetes
· Age > 25 years (WHO,2024)

Blood Sugar Regulation

The body maintains blood glucose within a narrow range, typically 4–7 mmol/L, through a complex regulatory system involving hormones, primarily insulin and glucagon. This process is known as glucose homeostasis.
Role of Insulin
When blood glucose levels rise after eating, the pancreas releases insulin. Insulin facilitates the uptake of glucose into cells—particularly muscle and liver cells—where it is either used for energy or stored as glycogen. It also inhibits glucose production by the liver (gluconeogenesis) and breakdown of glycogen (glycogenolysis). The pancreas releases insulin when blood glucose levels increase after eating.  Insulin makes it easier for cells, especially muscle and liver cells, to absorb glucose, which is then either used as fuel or stored as glycogen.  Additionally, it prevents the liver from producing glucose (gluconeogenesis) and from breaking down glycogen (glycogenolysis).

Role of Glucagon

Conversely, the pancreas releases glucagon when blood sugar levels drop, such as during exercise or in between meals.  This hormone instructs the liver to release glucose into the bloodstream after converting stored glycogen back into glucose, returning levels to normal.
 Additional Regulatory Hormones
Other hormones also influence blood glucose, such as adrenaline, cortisol, and growth hormone, which can increase glucose production during stress or fasting. In people with diabetes, this finely tuned balance is disrupted, leading to sustained hyperglycaemia or, occasionally, hypoglycaemia (low blood sugar), both of which can be harmful.
Effective diabetes management, therefore, aims to mimic this natural regulation—through diet, physical activity, medication, and self-monitoring—to maintain blood sugar within the safe range.

3. Cellular Metabolism 
c) How Oxygen and Glucose Are Used to Produce Energy Through Cell Metabolism
Every cell in the human body requires energy to function. This energy is derived primarily from the metabolism of glucose in a process known as cellular respiration. Oxygen plays an essential role in this process.
Stages of Cellular Respiration
1.Glycolysis – Occurs in the cytoplasm and breaks down one molecule of glucose into two molecules of pyruvate, producing a small amount of energy (2 ATP molecules) and NADH.
2.Krebs Cycle (Citric Acid Cycle) – Takes place in the mitochondria. Each pyruvate is converted into acetyl-CoA, which enters the cycle and produces carbon dioxide, more NADH, FADH₂, and a small amount of ATP.
3.Electron Transport Chain (ETC) – Also in the mitochondria. Here, NADH and FADH₂ donate electrons that move through a chain of proteins, ultimately combining with oxygen and hydrogen to form water. This process drives the production of large amounts of ATP—up to 34 molecules per glucose molecule.  
In people with poorly controlled diabetes, glucose cannot efficiently enter cells due to insulin deficiency or resistance. Consequently, cells are deprived of energy despite high glucose levels in the blood. The body then resorts to fat metabolism, producing ketones as an alternative energy source, which can lead to diabetic ketoacidosis (DKA) in severe cases.
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Cellular Metabolism in People with Diabetes
In people with poorly controlled diabetes, glucose cannot efficiently enter cells due to insulin deficiency or resistance. Consequently, cells are deprived of energy despite high glucose levels in the blood. The body then resorts to fat metabolism, producing ketones as an alternative energy source, which can lead to diabetic ketoacidosis (DKA) in severe cases.
4. Recording and tracking blood sugar levels for type 2 diabetes
A key component of managing diabetes is self-monitoring blood glucose (SMBG). Recording then tracking blood glucose levels helps patients understand how food, activity, stress, and medication affect their glucose control, letting them to make informed decisions about their care.
Benefits of Monitoring
1. Empowerment and Self-Awareness – By observing patterns, individuals become more aware of the impact of their choices, such as meals or physical activity, on glucose control.
2. Prevention of Complications – Consistent monitoring helps identify both hyperglycaemia (high glucose) and hypoglycaemia (low glucose), allowing for timely adjustments.
3. Improved Treatment Outcomes – Evidence shows that patients who regularly monitor and record their readings achieve better HbA1c levels (reflecting long-term glucose control) (American Diabetes Association [ADA], 2024).
4. Communication with Healthcare Professionals – Shared data enables more accurate medication adjustments and personalised care planning.
Tools for Tracking
Modern technology supports SMBG through glucometers, continuous glucose monitors (CGMs), and mobile apps that automatically record readings and provide trend analysis. Patients can also maintain a diabetes diary, noting blood glucose readings alongside meals, physical activity, stress levels, and medication times.
Safe Management of Type 2 Diabetes
Recording blood sugar levels enables patients to:
· Adjust diet and exercise to maintain optimal control.
· Recognise triggers for high or low readings.
· Engage actively in shared decision-making with healthcare providers.
· Develop a sense of accountability and confidence in self-care.
Regular reviews of recorded data—both by the patient and their care team—help identify patterns that can guide medication titration and lifestyle advice, ultimately improving long-term outcomes and reducing the risk of complications.

5. Recommendations
Lifestyle modification is the foundation of Type 2 diabetes management and often the most effective intervention in preventing disease progression. According to NICE (2023) and Diabetes UK (2024), the following evidence-based recommendations should form part of every patient’s care plan.
1. Healthy Eating and Balanced Nutrition
A healthy diet is essential for maintaining stable blood glucose and preventing cardiovascular complications. Key recommendations include:
· Carbohydrate awareness: Choose complex carbohydrates (whole grains, legumes, vegetables) that release glucose slowly, avoiding refined sugars and white bread.
· Portion control: Eat regular, balanced meals to prevent spikes or drops in blood glucose.
· Increased fibre intake: Fibre slows digestion and glucose absorption, improving post-meal glucose levels.
· Limit saturated fats and salt: Reducing saturated fats supports heart health; limiting salt helps control blood pressure.
· Hydration and alcohol moderation: Water is preferable; excessive alcohol can disrupt glucose control.
A Mediterranean-style diet, rich in fruits, vegetables, whole grains, olive oil, and lean protein, is strongly supported by evidence for improving glycaemic control and cardiovascular health (Esposito et al., 2022).

2. Physical Activity
· Exercise lowers blood sugar levels via improving insulin sensitivity and encouraging muscles to absorb glucose.
·  Adults with Type 2 diabetes should try to get in at least 150 minutes a week of moderate-intensity aerobic exercise, such as swimming, cycling, or brisk walking, spread over at least three days (NICE, 2023). 
· Include resistance training (e.g., light weights or resistance bands) two to three times per week to improve muscle mass and insulin efficiency.
· Even small increases in daily activity, such as walking instead of driving, can significantly improve blood sugar control.
Patients should be encouraged to start gradually, set achievable goals, and monitor their glucose before and after exercise, particularly if taking insulin or sulfonylureas, to prevent hypoglycaemia.

3. Smoking Cessation
Smoking exacerbates the complications of diabetes, particularly cardiovascular and renal diseases. Nicotine increases insulin resistance and damages blood vessels, accelerating the onset of diabetic complications (CDC, 2023).
Healthcare professionals should provide smoking cessation support, including nicotine replacement therapy and behavioural counselling. Patients who quit smoking often experience improved circulation, better glycaemic control, and a reduced risk of heart attack and stroke.

4. Weight Management
Achieving and maintaining a healthy body weight is crucial for improving insulin sensitivity. Evidence shows that even modest weight loss—5–10% of body weight—can significantly improve blood glucose levels and reduce medication dependence (Lean et al., 2019).
Structured weight management programmes focusing on calorie reduction, healthy eating, and physical activity are highly effective. In some cases, remission of Type 2 diabetes is achievable through significant weight loss and dietary change (Direct trial, 2018).

5. Stress Management and Mental Health
Chronic stress increases cortisol levels, which can raise blood sugar and make management more difficult. Encouraging mindfulness, relaxation techniques, adequate sleep, and social support can improve both psychological well-being and glucose control. Referral to counselling or diabetes support groups may also enhance self-management.

Conclusion:
	
Diabetes is a complex, lifelong condition that requires comprehensive management and patient engagement. Understanding the mechanisms of glucose regulation, the role of insulin, and how oxygen and glucose produce energy provides a strong foundation for self-care.
Monitoring and recording blood sugar levels empowers individuals to make informed decisions about their lifestyle and treatment, enabling safer and more effective disease control.
Evidence strongly supports the role of healthy eating, regular exercise, smoking cessation, stress management, and weight control in improving outcomes for people with Type 2 diabetes.
As healthcare professionals, practice nurses play a vital role in educating, supporting, and motivating patients to make these positive changes, thereby enhancing their quality of life and reducing the risk of complications.
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