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BSc, Health and Social Care, Module BMHP5023, Introduction to Physiology
Written assessment, Case study: The Diabetes disease. 

a) Introduction.
Diabetes is a global burden. According to the World Health Organization, this disease affects more than 14% of the adult population worldwide. According to the same source, in 2021 diabetes would be directly responsible for 1.6 million deaths, 47% of which before the age of 70. In addition, 530,000 kidney-related deaths have been resulted from diabetes, and hyperglycaemia, contributing to about 11% of cardiovascular deaths.
In the UK, according to data from NHS & Health reported by Britclock.co.uk, an estimated 5.6 million people will be living with diabetes in 2024. Out of this total, 4.4 million are reported to have been diagnosed, while 1.2 million are suspected of living with undiagnosed type 2 diabetes.
Undoubtedly, therefore, this pathology now affects millions of people around the world. But how does it occur? How does the body normally manage its energy? And how can a person be diagnosed with diabetes manage their condition to avoid complications? In this report, I will try to answer these questions in the story that follows.
►Definition, development mechanisms and risk factors.
Diabetes is a chronic condition resulting from persistent hyperglycaemia, when blood sugar shows an abnormally high level of sugar. Under normal conditions, glucose regulation depends on insulin, that is a hormone secreted by the pancreas. 
Typically, after a meal, our body assimilates ingested food and produces glucose that enters the bloodstream. The pancreas then secretes a hormone called insulin, whose role is to transform this sugar into energy, essential for the proper functioning of our cells. 
Our bodies require a precise biochemical balance when converting nutrients into fuel. When this balance is disrupted, or the body can no longer produce or effectively use this hormone to regulate blood sugar, it leads to diabetes.
When the immune system mistakenly destroys the pancreatic cells responsible for producing this hormone, the body can no longer produce it, leading to the development of type 1 diabetes. This form of diabetes, frequently diagnosed during childhood, can nevertheless occur at any age. Unfortunately, there is no way to prevent it. In another hand, when the body’s cells become resistant to insulin or the pancreas no longer uses this hormone properly, it leads [image: ]to type 2 diabetes. The following signs help to diagnose the disease.
►The clinical signs. 
It is essential, for both patients and health professionals, to know how to identify the manifestations of the disease for a better management of the disease. 
Symptoms can vary depending on the type of diabetes, however common signs include: 
· Frequent urination, especially at night
· Excessive thirst
· Fatigue more marked than usual
· Involuntary weight loss
· Genital itching or yeast infection (thrush)
· Slow healing of wounds and injuries
· Blurred vision
[image: ]Following the diagnosis, identify its risk factors helps to optimise management and adapt treatments more effectively. 
►Risk factors.
Diabetes could be caused by the presence of several and interdependent risk factors.
· Heredity. 
· A person with a family history of diabetes, including one parent, is likely to develop the disease on their own.
· Overweight or obesity. 
· Excess body weight promotes cell resistance to insulin.
· Sedentary lifestyle. 
· A lack of physical activity or exercise reduces the effectiveness of muscles in spontaneously using sugar.
· Food hygiene.
· Excessive consumption of ultra-processed products and fast sugars such as ready meals, industrial biscuits and refined breakfast cereals, as well as quick sugars found in white sugar, soft drinks, pastries and candies, can lead to excess sugar and fat. 
· Age
· Beyond the age of 45, the lack of physical activity or a balanced diet, is a risk of developing type 2 diabetes.

b) How blood sugar levels are maintained at a safe and effective level for the body’s need.
The blood sugar levels are known as the amounts of sugar in the blood. If the body doesn't make enough insulin to control blood sugar levels from meals and drink, the sugar remains in the bloodstream, damaging blood vessels and ultimately resulting in coronary heart disease. renal illness or eye problems.
Our bodies need a constant and optimal level of glucose in the blood to fuel its organs, especially the brain and cells. Before a meal, a blood glucose level between 0.70 g/L and 1.10 g/L is considered normal and satisfactory. After a meal, the concentration may increase, but it should not exceed 1.40 g/L. When a person presents, on two consecutive blood tests, a level equal to or greater than 1.26 g/L, he is officially considered as diabetic.
Moreover, an HbA1c, or glycated haemoglobin, can be used to track the average blood sugar over the previous two to three months for those who already have diabetes or are at risk of developing the disease. 48 mmol/mol, or 6.5%, is the optimal HbA1c level.

c) How oxygen and glucose are used to produce energy through cell metabolism
The glucose and oxygen conversion into usable energy by cells, is an essential process for our survival. This metabolic mechanism, known as ATP (adenosine triphosphate), takes the form of cellular respiration, which works place in several steps.
Nutrient intake: 
· the digestive system extracts glucose from food, while the lungs capture oxygen from the air we inhale.
Transport: 
· blood distributes this glucose and oxygen to all the cells of the body.
The chemical reaction: 
· inside the cell, a chemical reaction occurs. Glucose and oxygen interact, causing oxygen to oxidize glucose. This combustion generates a considerable amount of energy, water, as well as a waste product, carbon dioxide, which we exhale. 



d) [image: ]How Recording and tracking blood sugar levels helps people with type 2 diabetes to safely manage their condition. 
Monitoring and recording changes in blood sugar helps to understand how diet, physical activity and treatments influence blood sugar evolution. This approach is helpful for the patient to adapt his lifestyle habits and for the caregivers to, adjust the treatment if necessary, and reduce the risk of serious complications. 
Regular monitoring helps to keep glycated haemoglobin (HbA1c) at an optimal level of 7%, which reduces the risk of blindness, kidney failure and amputation, while limiting the likelihood of heart attacks and strokes. 
This monitoring also helps to identify the factors influencing the disease, adjust diet and physical activity, and promote self-management to prevent episodes of hypoglycaemia and hyperglycaemia.


e) [image: ]Evidence-based recommendations on how to improve individuals with type 2 diabetes’s condition? 
A combination of fundamental pillars must be considered to improve the living conditions of a diabetic people. The goal is to optimise their overall lifestyle to stabilize their blood sugar levels while maintaining daily pleasure.  
1. The lifestyle. 
According to the American Diabetes Association, lifestyle is the first pillar of treatment. This means choosing food wisely on your plate, respecting the chronology and order of meals. Consuming fibre and protein first, then carbohydrates at the end of a meal, effectively slows down sugar absorption.
An ideal plate can be made up of non-starchy vegetables, lean proteins and complex carbohydrates such as whole grains.
The composition, timing and order of meals, as well as physical activity before and after them, can optimize diabetes management. Eating the proteins and plant components of a meal first, then carbohydrates 30 minutes later, moderates’ glucose levels. Postprandial glucose peaks can be mitigated, without risk of hypoglycaemia, by moderate exercise performed 30 to 60 minutes before the expected peak.
A balanced diet also means that preference is given to foods with a low glycaemic index, including fruit, vegetables, sweet potatoes, wholegrain foods such as quinoa, wholemeal bread and oats, and pulses such as chickpeas and lentils. At the same time, ultra-processed products, like bacon, chips, cheese, sweets and biscuits, white braid and beverages such as sodas must be drastically limited or avoided.
2. Physical Exercise 
Physical activity is beneficial for people with diabetes, regardless of the type of disease. Spending time regularly to increase one’s level of movement can improve both physical and mental health. This may include running, swimming, some arm stretching exercises or walking. 
Indeed, physical activity promotes a better action of insulin in the body, whether it is insulin administered or naturally produced. It helps to keep blood sugar in the target range and prevents other health problems related to diabetes, called complications.
According to NHS, making 150 minutes of exercise a week, helps to reduce the risk of major illnesses, such as coronary heart disease, stroke, type 2 diabetes and cancer, and lower the risk of early death by up to 30%.
3. The medicines intake.
Antidiabetic medicines, especially metformin, play a fundamental role in regulating blood sugar and slowing down the progression of the disease. Metformin remains the first-line treatment for type 2 diabetes, valued for its ability to lower glucose levels, promote weight management and limit the risk of hypoglycaemia.
4. Diabetes monitoring and tracking effectiveness, using new technology’s tools
For type 2 diabetes, self-monitoring and continuous glucose monitoring leads to meaningful HbA1c reductions of up to 0.42% as well as managing glucose fluctuations and enables timely treatment adjustments. Using CGM (Continuous Glucose Monitoring) leads to reduce finger pricks. 
Furthermore, it is important to monitor side effects when using antidiabetic medications for a better adherence and avoid serious side effects like hypoglycaemia or lactic acidosis.
5. Mental load management and sleep quality improvement.
Poor mental health is a risk factor for people with diabetes and can lead to worse outcomes for both physical and mental health. Stress and anxiety are factors of exhaustion and factors of risk that must be considered when accompanying the patients and their family. Distress frequently leads to sleep disorders. In turn, lack of sleep increases insulin resistance. It is therefore, essential to quickly identify mental health problems and, if necessary, to set up an appropriate psychological support.






f) Conclusion.
Diabetes is a pathology that results in a disruption of sugar assimilation, preventing the glucose from reaching its final destination. When cells are deprived of natural fuel due to insufficient or inadequate use of insulin, they can no longer efficiently produce the energy needed by the human body, leading to serious long-term complications.
In conclusion, diabetes is a global health disaster that affects hundreds of millions of people and leads to serious cardiovascular, renal or visual complications in the absence of appropriate care. However, this disease is not a fatality. Type 2 diabetes, which represents most cases, can be largely avoided, delayed or stabilised with simple lifestyle measures. A balanced diet, regular physical activity, therapeutic education and self-monitoring allow patients to effectively control their blood sugar levels and lead an active, long and fulfilling life.
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