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Introduction 
Type 2 diabetes is a chronic disease where the body has a problem controlling the blood sugar. This occurs either because the body doesn’t produce enough insulin, or because the insulin it does produce is not effective at getting the job done. Insulin is a hormone produced by the pancreas that allows sugar (glucose) in food to travel from the blood into the body’s cells where it can be used for energy. If this does not work, then overtime, there is an accumulation of glucose in the blood, which can cause damage.
Diabetes UK (2023) reports that in the UK there are currently over 4.3 million people living with diabetes and an estimated 13.6 million people who are at risk of developing diabetes. Type 2 diabetes accounts for about 90% of all cases. The good news is that it is tightly tied to lifestyle, and this means many people can make a significant difference to their health by the choices they make day to day.
There are a number of factors that increase the risk of developing Type 2 diabetes. These include, but are not limited to, being overweight, not being physically active, poor diet, smoking, a family history of diabetes and certain ethnic groups, including south Asian and Black African - Caribbean communities (NICE,2022). There is also a factor of age, with an increased risk after the age of 45.
The aim of this report is to educate the patient about the normal physiology of blood sugar, the problem that occurs in Type 2 diabetes and how they can manage should they become ill. It has been produced as part of a patient education resource, which can be used in a GP practice, based on NHS, NICE and research evidence.

	Risk Factor
	Why It Increases Risk

	Being overweight or obese
	Excess body fat, especially around the abdomen, makes it harder for the body to use insulin properly.

	Physical inactivity 
	Lack of movement reduces the body’s ability to absorb glucose from the blood.

	Unhealthy diet
	Eating too much sugar and processed food raises blood glucose levels over time.

	Smoking
	Chemicals in cigarettes makes it harder for the body to respond to insulin.

	Family history 
	Having a close family relative with Type 2 diabetes increases your own risk.

	Ethnicity 
	People of South Asian and Black African-Caribbean backgrounds are at higher risk.


Table 1: Common Risk Factors for Type 2 Diabetes 
Source: Diabetes UK (2023); NICE NG28 (2022); WHO (2019)



Section 1: Anatomy and Physiology 
1.1 How Blood Sugar is Regulated
The body is always striving to maintain a proper blood sugar level. This is primarily regulated by a gland behind the stomach called the pancreas. The pancreas is composed of two kinds of cells: beta cells produce a hormone called insulin; alpha cells produce a hormone called glucagon. Together these two hormones help maintain a stable blood glucose level.
The more carbohydrates you consume, the more blood sugar will increase. This is detected by the beta cells of the pancreas, which then secrete insulin into the blood. Insulin is like a key, which opens a door for glucose to enter the cell from the blood. Glucose is taken up by the cells in your muscles, liver and fat tissue in this manner.
The liver may also be able to store excess glucose as a storage molecule called glycogen. Glucose enters the cells, reducing blood sugar levels back to safe range (NICE, 2022). 
The alpha cells release glucagon when blood glucose is too low, such as during physical activity or in between meals. Glucagon tells the liver to release some of the stored glucose into the blood stream. Thereby raising blood glucose levels. A balance between insulin and glucagon maintains blood glucose levels all day long. 
1.2 How Glucose is Used for Energy
After entering a cell, glucose is used to produce energy. All cells in the body require energy to function and ATP (adenosine triphosphate) is the primary form of energy in a cell. Glucose and oxygen are used together to make ATP through a process called cellular respiration.
In simple words, the glucose is slowly decomposed inside the cell. In the cell =, glucose is broken down into smaller molecules. The pieces then enter the mitochondria of the cell, the energy “powerhouse” of the cell, where they are used to extract energy from the glucose with the help of oxygen. Energy released is stored in ATP and waste products are carbon dioxide and water, eliminated from the body – exhaled or excreted. (Maried and Hoehn, 2019).
That is why glucose and oxygen are significant to the body. If there is not sufficient quantity of either, the cells will not be able to produce enough energy to perform their normal functions. People with Type 2 diabetes may have blood glucose levels that are higher than normal, but the cells do not absorb glucose well due to a failure of insulin to function, as it should. This deprives the cells of energy and is one of the reasons why people with diabetes tend to get very tired.
Section 2: Pathophysiology and impact
2.1 What Happens When Blood Sugar Regulation Fails
The normal blood sugar control system fails in Type 2 diabetes. The big issue here is that over time the body’s cells become less responsive to insulin. This is known as insulin resistance. Although the pancreas continues to produce insulin, the cells do not respond to it as they should and the glucose remains in the blood.
First, the pancreas works harder and harder to make more and more insulin. This can maintain control of blood sugar for a period. However, overtime the pancreas ‘beta cells become overworked and begin to make less insulin. Overtime, the body can no longer maintain a safe level of blood sugar and it remains high permanently (hyperglycaemia).
Type 2 diabetes is diagnosed when fasting blood sugar level is 7.0 mmol/L or more; or the blood sugar level is 11.1 mmol/L or more after two hours of eating (WHO,2019).
With chronic hyperglycaemia, the interior of blood vessels throughout the body is damaged. These results in two kinds of complication: small blood vessel damage and large blood vessel damage.

Damage to small blood vessels can result in issues with the eyes (which can impair vision), kidney function (which could lead to poor kidney function), and nerve damage in the feet and legs (which can contribute to foot ulcers, numbness, and pain). Damage to large blood vessels can lead to heart attacks, strokes and reduced blood flow to the legs. Many of these complications can be prevented or slowed with good blood sugar control, but some are more serious and can be a problem.
2.2 How Lifestyle Factors Affect Blood Sugar Control
The lifestyle is an important factor in controlling blood sugar. Foods with a lot of sugar and processed matter cause the blood sugar to rise rapidly and often, thus adding to the work of the pancreas. This overtime causes insulin resistance to get worse. The body becomes less sensitive to insulin and blood vessels become more damaged when smoking, which increases the risk of complications developing (Willi et al., 2020). When you do not do any physical activity, your muscles consume less glucose leaving more in the blood. Excess weight, particularly in the middle of the body, also affects insulin’s ability to function properly (Kahn et al., 2020).
The upside to all this is that there are positive changes that can be made to benefit from it. Studies indicate that moderate weight loss, healthy eating, and increased exercise will make a huge difference in blood sugar and decrease the possibility of complications. This allows patients to have true control of their bodies. 
Section 3: Monitoring and Data Use
3.1 Why Tracking Blood Sugar Matters
Regular blood sugar checking is among the most critical tasks that Type 2 diabetes should do. It provides the patient and the health care team with a good visualisation of the patients’ blood sugar activity for the day, as well as how it reacts to food, activity, stress and medication. This information is essential if the correct decisions are to be made in relation to treatment and lifestyle (NICE, 2022).
The most common method of self-blood glucose measurements is the finger prick test. A tiny drop of blood is placed on a test strip and a reading is taken with a glucometer in less than a few seconds. Patients are typically asked to take a reading before and after meals, or at other times as their GP or nurse may choose to prescribe. A logbook of these readings can be used to identify patterns, such as when blood sugar tends to be high after a certain food, as this data can be utilised for adjusting. 
A small sensor (Freestyle Libre) is also available to some patients that is attached to the upper arm. It measures blood sugar every few minutes and provides a day and night blood sugar trend, without requiring a finger prick every time. It provides patients with a lot more information about their blood sugar patterns (NHS England, 2020).
3.2 How Routine Data Helps Manage the Condition
Patients get a blood test called HbA1c at the GP surgery every 3-6 months as well as home monitoring. This test indicates the average blood sugar for the last 2-3 months. It is quite helpful in providing a longer-term perspective of the effectiveness of the conditions management. NICE (2022) suggests that most Type 2 diabetes patients should aim for HbA1c level of 48 mmol/L (6.5%) or lower, as this is associated with a much-reduced risk of complications, patients will continue to progress with lifestyle changes as they see things get better over time.



Section 4: Evidence-Based Lifestyle Recommendations 
4.1 Eating a Healthier Diet
Making good dietary changes is one of the most effective things a Type 2 diabetic can do. The primary goal is to select foods that will have more gradual and consistent effect on blood sugar, not sudden peaks and valleys. NICE guideline NG28 (2022) gives guidance on reducing the intake of sugary drinks, sweets, white bread and processed foods, and instead increasing wholegrain foods, vegetables, pulses and lean proteins. These foods will break down more slowly; causing blood sugar levels to rise gradually and more slowly after you eat them.
Research suggests that the Mediterranean diet (plenty of fish, vegetables, olive oil, whole grains and nuts) can substantially lower blood sugar. According to a review by Esposito et al. 2017, those who adopted this type of diet experienced reduces mean blood sugar (HbA1c) levels and health benefits in general compared with non-adopters. In another study by Sainsbury et al. (2018), cutting down carbohydrates also helped decrease blood sugar levels in those with Type 2 diabetes. Patients should also avoid alcohol, as it can lead to irregular blood sugar levels, especially when in combination with medication.
4.2 Being More Physically Active
Exercise improves the body’s use of blood sugar. Muscles can use glucose when they are working, without having to use as much insulin, thus lowering blood sugar. Aerobic exercise (e.g. walking, cycling, swimming) and strength training (e.g. light weights, resistance band) have both been found to help control blood sugars (Colberg et al., 2019). The NHS (2023) suggest doing at least 150 minutes of moderate exercise per week. Even a brief 10 minutes’ walk after eating can have a. beneficial effect on blood sugar levels. For most patients, it is a realistic and achievable goal to start small and take steps toward recovery in a gradual way.
4.3 Stopping Smoking
Quitting smoking is one of the most critical steps that can be taken by a Type 2 diabetic. Smoking increases insulin resistance increases blood glucose and accelerates blood vessel damage and makes it more likely to have complications. According to Willi et al. (2019) smokers have a 30-40% higher risk of developing Type 2 diabetes that non-smokers. Patients should be given referral to the NHS stop smoking service, which helps people quit smoking with combination of behavioural support and medication, including nicotine patches or nicotine gum (NICE, 2018).

4.4 Managing Weight
Weight loss, especially around the abdomen, is one of the best things that can be done to help blood sugar levels in individuals with Type 2 diabetes. The blood sugar level can noticeably improve with loss of only 5-10% of the body weight. In the Direct Trial (Lean et al., 2018) it was proven that having a structured diet plan where individuals managed. To lose a significant amount of weight, they could achieve complete remission of Type 2 diabetes without any drugs and their blood sugar levels went back to normal. This is a strong warning that Type 2 diabetes is not a life sentence. Patients can be offered support by referring them to NHS weight management services, providing dietary advice and continuing to encourage them by their practice nurse.
Conclusion 
To conclusion, Type 2 diabetes is a long-term condition that occurs in the body when the body cannot use insulin or does not generate enough insulin to regulate blood glucose levels. In a healthy body, insulin and glucagon help the pancreas to control blood sugar. In Type 2 diabetes though as the amount of insulin resistance grows, the pancreatic beta cells are increasingly forced to produce more insulin to compensate, causing the blood sugar levels to stay high. Diabetic who does not control their blood sugar may develop more complications such as cardiovascular disease, kidney disease, neuropathy, and retinopathy.
This report has shown that lifestyle is a very strong determinant in the development of Type 2 diabetes, and it is not solely a biological disease. Diet, smoking and body weight are more important factors in development and progression of the disease. The results of Direct Trial (Lean et al., 2018) suggest that lifelong lifestyle change, including weight loss and dietary behaviour change, can produce significant positive health outcomes, and even cure Type 2 diabetes in some individuals.
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