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Case Study 1
 (Part a) 
Diabetes is a chronic disease that occurs either when the pancreas does not produce enough insulin or when the body cannot effectively use the insulin it produces. Insulin is a hormone that regulates blood glucose. Hyper glycaemia, is also called raised blood glucose or raised blood sugar, is a common effect of uncontrolled diabetes and over time leads to serious damage to many of the body’s systems, especially the nerves and blood vessels. Diabetes is a chronic metabolic condition where your body cannot properly process sugar ( glucose ) for energy. This leads to high blood sugar levels, which over time can damage your nerves, blood vessels, and organs.
Symptoms
Symptoms of diabetes may occur suddenly. In type 2 diabetes, the symptoms can be mild and may take many years to be noticed.
Symptoms of diabetes include: 
. Feeling very thirsty 
. Needing to urinate more often than usual
. Blurred vision
. Felling tired
. Losing weight unintentionally 

Over time diabetes can damage blood vessels in the heart, eyes, kidneys, and nerves.
People with diabetes have a higher risk of health problems including heart attack, stroke, and kidney failure.
Diabetes can cause permanent vision loss by damaging blood vessels in the eyes.
Many people with diabetes develop problems with their feet from nerve damage and poor blood flow. This can cause foot ulcers and may lead to amputation.
Lifestyle changes are the best way to prevent or delay the onset of type 2 diabetes.
To help prevent type 2 diabetes and its complications, people should: 
. Reach and keep a health body weight 
. Stay physically active with at least 150 minutes of moderate exercise each week 
. Eat a healthy diet and avoid sugar and saturated fat
. Not smoked tobacco
   Risk Factors : 
  Obesity and inactivity :  People who are overweight or obese especially with central obesity and / or have inactive lifestyles are at increased risk for developing type 2 diabetes, as overeating and inactivity can exacerbate insulin resistance. Obesity accounts for 80%-85% of the overall risk for developing type 2 diabetes. 
Data from the national Paediatric Diabetes Audit ( NPDA , n.d.) shows that 94% of those under the age of 18 years old were receiving care for type 2 diabetes in paediatric diabetic units in England and Wales in 2023 to 2024 had a weight in the overweight or obese. (WHO, 2024.
Reference: WHO, 2024
   (NICE, 2021)



(Part b)
Blood sugar levels are maintained through homeostasis- a constant internal balancing act primarily managed by the pancreas and the liver. When blood sugar rises after eating, the pancreas releases insulin to move glucose into cells for energy. When blood sugar drops, the pancreas releases glucagon, signalling the liver to release stored energy. ( CDC  2019)
Eating a healthy diet, maintaining a health weight, and getting regular physical activity can all help.   Other tips include: 
·  Keep track of your blood sugar to see what makes it go up or down.
· . Eat at regular times, and don't skip meals
· . Choose foods lower in calories, saturated fat, sugar, and salt.
· . Track your food, drink, and physical activity.
· . Drink water instead of juice or soda.
· . Limit alcoholic drinks ( 2 drinks or less a day for men, 1 drink or less a day for women).
· . For a sweet treat, choose fruit.
· . Control your food portions ( for example, use the plate method)
   
Reference : Diabetes UK (2023). Diabetes UK - Know diabetes. Fight diabetes. | Diabetes UK. [online] Diabetes.org.uk. Available at: https://www.diabetes.org.uk.

(Part c)
Glucose comprises six carbon atoms and has the chemical formula C6 H12 O6. It’s the main energy source for every known biological organism, including plants. Cells release chemical energy through aerobic and anaerobic cellular respiration. Glucose is needed for both of these processes. 
When glucose enters the body, it’s converted into energy via a series of complex chemical reactions.                    
Aerobic respiration is the process by which cells convert glucose and oxygen into ATP (energy), carbon dioxide, and water.
The overall reaction can be summarised as:
Glucose + Oxygen → Carbon Dioxide + Water + 30/32 ATP
It occurs in three stages:
1. Glycolysis (in the cell’s cytoplasm), where glucose is broken down into pyruvate, NADH and 2 ATP;
      2.   The Krebs cycle (in the mitochondria), where pyruvate is further processed to     produce NADH and FADH2, 2 ATP; and
   3.   The electron transport chain (in the inner mitochondrial membrane), where electrons are transferred to produce large amounts of ATP and water.
The breakdown of glucose is most efficient in the presence of oxygen (aerobic respiration) and produces the most ATP, which is essential for powering cellular function.
It processes the products of glycolysis (i.e. pyruvate) and generates high-energy electron carriers (i.e. NADH and FADH₂) that are essential for ATP production.
Reference :
Reagent Chemical Services. (n.d.). Chemical Manufacturing, Contract Packing & Blending | Reagent UK. [online] Available at: https://www.reagent.co.uk.
Student Academic Success. (n.d.). Home. [online] Available at:  https://www.monash.edu/student-academic-success. 


(Part d)
Glucose monitoring involves regularly checking blood glucose (sugar) levels to manage diabetes effectively. This practice is crucial for people with diabetes, as it helps them make informed decisions about diet, exercise, and medication.
How Does Glucose Monitoring Work?
Glucose monitoring typically involves pricking the finger with a small needle (lancet) to draw a drop of blood. This blood is then placed on a test strip that is inserted into a glucose meter, which measures the glucose level in the blood. Some advanced methods include continuous glucose monitoring (CGM) systems, which use a sensor placed under the skin to measure glucose levels continuously.
Managing Diabetes Effectively:
Regular glucose monitoring helps manage diabetes by providing real-time data about blood glucose levels. This information is vital for adjusting insulin doses, dietary choices, and physical activity to maintain optimal glucose levels.
Regular glucose monitoring helps manage diabetes by providing real-time data about blood glucose levels. This information is vital for adjusting insulin doses, dietary choices, and physical activity to maintain optimal glucose levels.
CGMs are advanced devices that continuously measure glucose levels throughout the day and night. They offer real-time data and alerts for high or low glucose levels, making diabetes management more convenient.
Type 2 Diabetes:
Individuals with Type 2 diabetes also benefit from regular glucose monitoring, although the frequency may vary. To manage their glucose levels, lifestyle changes, oral medications, and sometimes insulin therapy are used.
Glucose meters are portable devices that measure blood glucose levels. They are widely used for daily monitoring and provide quick results.
Technology and Tools for tracking Glucose:
. Wearable Devices : Devices equipped with sensors that continuously monitor glucose and sync data with health apps.
. Data Analytics : algorithms and apps that analyse glucose data to provide actionable insights.
. E-Health Platforms: Online databases that store health-related information securely for easy access and tracking.
. Personal Innovation: Customised solutions like spreadsheets or databases for manual entry and analysis.
People with impaired glucose tolerance, also known as prediabetes, should monitor their glucose levels to prevent the progression to Type 2 diabetes. Early intervention can help reverse the condition.
Conclusion: 
Learning how to record and track your blood levels effectively can dramatically enhance your health management strategy. Armed with data and knowledge, individuals are better equipped to make decisions that promote health and mitigate the effects of diabetes. It is essential to leverage the right tools, interpret results accurately, and collaborate with healthcare professionals for optimal outcomes. MedicoverHospital. (2024.) 
Reference : Diabetes-Guide.com. (2026). Diabetes-Guide.com. [online] Available at:   https://www.diabetes-guide.com//  [Accessed 23 Jun. 2026] 

(part e)
Managing weight:
Being overweight or obese makes it hard to manage Type 2 diabetes. It also increases the risk for high blood cholesterol and high blood pressure —  risk factors for cardiovascular disease. Two ways to help manage weight are to eat healthy and be more physically active. To lose weight, you must take in fewer calories than you use through normal metabolism and physical activity.  
Eating healthy :
Making healthy food choices, including controlling portion sizes and reading food labels (PDF), is key to maintaining the right weight and preventing or managing diabetes.
With so many food options, it can be hard to know which ones are healthy. The core elements that make up a healthy dietary pattern include: 
. All types of vegetables 
.Fruits, especially whole fruit 
.Fat-free or low-fat milk, yogurt and cheese, and/or lactose-free versions and fortified soy alternatives
.Whole-grain foods 
.Protein foods, including lean meats, poultry, seafood, beans, nuts and soy products 
.Oils, including vegetable oils and oils in food, such as seafood and nuts
Bring a healthy lunch and snacks to eat throughout the day. This will help you stick to healthy food options and be less tempted by unhealthy ones.
Reduce your caffeine intake and stay hydrated. Keep a bottle of water handy to drink throughout the day.
For good health, healthy adults need at least 150 minutes per week of moderate-intensity aerobic physical activity or 75 minutes per week of vigorous-intensity aerobic activity, or an equivalent combination of both. For example, you can meet the recommendation by walking briskly 30 minutes twice during the week and then jogging 20 minutes on two other days. A brisk walk that raises your heart rate is an example of a moderate-intensity aerobic. 
Regular physical activity
People who are overweight and lose as little as 7% of their body weight and who increase physical activity can decrease their risk of diabetes mellitus by more than 50%. If you’ve already been diagnosed with diabetes, physical activity and weight management can help control the disease and minimize negative health consequences.
Because of the complexity of nutrition issues, it is recommended that a registered dietitian, knowledgeable and skilled in implementing nutrition therapy into diabetes management and education, be the team member providing medical nutrition therapy. However, it is essential that all team members be knowledgeable about nutrition therapy and supportive of the person with diabetes who needs to make lifestyle changes.
Attain and maintain optimal metabolic outcomes including :
. Blood glucose levels in the normal range or as close to normal as is safely possible to   prevent or reduce the risk for complications of diabetes.
. A lipid and lipoprotein profile that reduces the risk for macrovascular disease.
 . Blood pressure levels that reduce the risk for vascular disease.
 . Improve health through healthy food choices and physical activity.
 . Address individual nutritional needs taking into consideration personal and cultural preferences and lifestyle while respecting the individual’s wishes and willingness to change.
. Prevent and treat the chronic complications of diabetes. Modify nutrient intake and lifestyle as appropriate for the prevention and treatment of obesity, dyslipidaemia, cardiovascular disease, hypertension, and nephropathy.
For youth with type 2 diabetes, to facilitate changes in eating and physical activity habits that reduce insulin resistance and improve metabolic status.
For individuals at risk for diabetes, to decrease risk by encouraging physical activity and promoting food choices that facilitate moderate weight loss or at least prevent weight gain.
MEDICAL NUTRITION THERAPY FOR TYPE 1 AND TYPE 2 DIABETES
When referring to common food carbohydrates, the following terms are preferred: sugars, starch, and fibre. Terms such as simple sugars, complex carbohydrates, and fast-acting carbohydrates are not well defined and should be avoided. Studies in healthy subjects and those at risk for type 2 diabetes support the importance of including foods containing carbohydrate, particularly from whole grains, fruits, vegetables, and low-fat milk in the diet of people with diabetes.
In persons with type 2 diabetes, on weight maintenance diets, replacing carbohydrate with monounsaturated fat reduces postprandial glycemia and triglyceridemic. However, there is concern that increased fat intake in ad libitum diets may promote weight gain. Therefore, the contributions of carbohydrate and monounsaturated fat to energy intake should be individualized based on nutrition assessment, metabolic profiles, and treatment goals.
Dietary fat intake can be reduced by lowering the amount of high fat foods in the diet or by providing lower-fat or fat-free versions of food and beverages or by using fat replacers (ingredients that mimic the properties of fat but with significantly fewer calories) in food formulations. The Food and Drug Administration provides assurance that current fat replacers/substitutes are safe to use in foods. Regular use of foods with fat replacers may help to reduce dietary fat intake (including saturated fat and cholesterol) but may not reduce total energy intake or weight. Long-term studies are needed to assess the effects of foods containing fat replacers on energy intake and on the macronutrient content of the diets of people with diabetes.

Conclusion : 
The general dietary advice from NICE to reduce risk of type 2 diabetes is to decrease intakes of fat and increase intake of dietary fibre.
People who are currently overweight are advised to eat smaller portions to consume fewer calories.
NICE recommend achieving a higher amount of fibre in the diet by including wholegrain foods in the diet and consuming more:
. Vegetables
. Fruits
. Beans and
. Lentils


 
Reference : 
diabetes.co.uk (2018). Diabetes.co.uk - the global diabetes community. [online] Diabetes.co.uk. Available at: https://www.diabetes.co.uk. 
American Diabetes Association (2003) Diabetes Care, (Suppl. 1) clinical practise recommendations. 




                   
	
	
	



