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Type 2 diabetes is a long-term condition where the body cannot use insulin properly, or does not make enough insulin, leading to high levels of glucose in the blood. Insulin is the hormone that helps glucose enter body cells so it can be used for energy. When this process does not work effectively, blood sugar stays high, which can cause health problems over time (NHS, 2023). In primary care settings, Type 2 diabetes is one of the most common long-term conditions that practice nurses manage. Many patients need support to understand how the condition affects their body, why blood sugar control is important, and how lifestyle choices influence their health.
The purpose of this report is to explain Type 2 diabetes and to show patients why monitoring their blood sugar levels and making positive lifestyle changes can help them manage the condition safely. The report will begin by describing what diabetes is and outlining the main risk factors. It will then explain how blood sugar is normally regulated through homeostasis and how oxygen and glucose work together in cell metabolism to produce energy. The report will also discuss why tracking blood sugar is important and provide evidence-based lifestyle recommendations to support self-management. 
[bookmark: _Toc213362134]2. What Diabetes Is & Risk Factors 
Type 1 and Type 2 diabetes are both conditions that involve problems with insulin, but they differ in their causes and how they develop. Type 1 diabetes is an autoimmune condition where the body destroys the insulin-producing cells in the pancreas, meaning the person cannot produce insulin at all (Gitelman et al., 2021)
. In contrast, Type 2 diabetes develops gradually when the body becomes resistant to insulin or does not produce enough insulin to keep blood glucose within a healthy range (ADA, 2022). Most adults with diabetes have Type 2.
In Type 2 diabetes, the main problem is insulin resistance, meaning that insulin cannot work effectively to move glucose from the bloodstream into cells. Normally, after food is digested in the digestive system, glucose is absorbed into the blood and transported around the body (see Week 5). The hormone insulin should help this glucose enter cells so it can be used for energy. When cells become resistant, the pancreas produces more insulin in an attempt to keep glucose levels stable, but over time it cannot keep up. This disrupts homeostasis, the process that keeps the body’s internal environment stable (see Week 9; Hall, 2020).
Several risk factors increase the chance of developing Type 2 diabetes. Obesity is one of the strongest risks because excess body fat, especially around the abdomen, increases insulin resistance (Santarossa et al., 2023). Physical inactivity also reduces the body’s ability to use glucose effectively. Age is another factor, as insulin sensitivity naturally decreases over time. Family history and ethnic background play a role, with higher rates among South Asian, African, and Caribbean populations (NICE, 2022). Finally, a diet high in sugar, refined carbohydrates and saturated fats increases the risk, as it puts greater pressure on glucose regulation.
Understanding these risk factors helps patients recognise how lifestyle choices affect their health and why behaviour change is important for managing diabetes.
[bookmark: _Toc213362135]3. How Blood Sugar Is Normally Regulated
Blood sugar regulation is an essential example of homeostasis, which means keeping the body’s internal environment stable even when external conditions change (Hall, 2020). The body must keep blood glucose within a safe range because cells require a steady supply of glucose for energy. If levels become too high or too low, normal body functions are affected. Several systems work together to maintain this balance, including the digestive system, circulatory system and endocrine system, as covered in the module’s earlier weeks.
A key organ in this process is the pancreas. It contains specialised groups of cells known as the islets of Langerhans. These cells release two important hormones: insulin and glucagon. Insulin is released when blood glucose rises, such as after eating. It helps lower glucose levels by allowing glucose to move from the blood into body cells. Glucagon has the opposite effect. It is released when blood glucose becomes too low and signals the liver to release stored glucose back into the bloodstream (Ojha et al., 2019).
This system operates through a negative feedback loop, a key mechanism described in Week 9. When the body detects a change in blood glucose levels, the pancreas responds by releasing the appropriate hormone. Once glucose returns to the normal range, hormone release slows down. This continuous adjustment helps keep blood sugar stable.
At the cellular level, glucose enters cells through a controlled process involving the cell membrane. As taught in Week 2, the membrane contains protein channels and transporters. Insulin binds to receptors on the cell surface, triggering these transport proteins to open. Glucose can then move into the cell through facilitated diffusion, a form of passive transport that does not require energy (McCance & Huether, 2022). Without insulin, these channels do not work effectively.
When blood sugar regulation fails, insulin resistance occurs. This means the cells stop responding properly to insulin. The pancreas attempts to compensate by producing more insulin, but over time it cannot keep up, leading to consistently high blood glucose (DeFronzo et al., 2021). This breakdown of the normal homeostatic process is central to the development of Type 2 diabetes. Without effective regulation, high glucose levels can damage blood vessels, nerves, and organs. Understanding this process helps patients recognise why monitoring and lifestyle management are essential for long-term health.
Figure 1:Negative feedback control of blood glucose involving insulin (high glucose) and glucagon (low glucose) (Carogonz11, 2023).
            [image: Diagram of the blood glucose level

AI-generated content may be incorrect.]
[bookmark: _Toc213362136]5. Importance of Tracking Blood Sugar 
Monitoring blood sugar levels is a key part of managing Type 2 diabetes because it helps patients understand how their daily choices affect their health. Tracking glucose levels gives individuals immediate information about how food, exercise, stress, and medication influence their blood sugar. This makes it easier to notice patterns and adjust behaviours accordingly. Regular monitoring supports safe self-management and helps prevent dangerous episodes of hyperglycaemia (high blood sugar) and hypoglycaemia (low blood sugar), both of which can lead to serious health problems if not recognised early (American Diabetes Association, 2022).
Monitoring blood sugar also links directly to Learning Outcome 2, which focuses on how routine data is used in health and social care. Glucose readings form an important set of routine data that both patients and healthcare professionals rely on. When patients record their readings consistently, the data can be reviewed during appointments to check whether treatment plans are working. Healthcare professionals use this information to adjust medication, offer personalised advice, and identify risks such as poor glycaemic control or irregular patterns (NICE, 2022). This shared use of data also encourages patients to engage more actively in their own care.
Blood glucose monitoring is especially important for people who take medicines that can affect glucose levels, such as metformin or insulin. Regular checks help ensure that medication is effective and safe. In addition, monitoring supports patients in making lifestyle decisions—for example, understanding which foods raise blood glucose quickly or recognising how physical activity lowers it. Over time, this knowledge builds confidence and improves long-term management. Studies show that patients who monitor their blood sugar regularly have better glycaemic control and a reduced risk of complications such as heart disease, kidney problems, and nerve damage (Beck et al. (2021).
Overall, tracking blood sugar empowers individuals, supports healthcare decision-making, and helps prevent long-term complications.
[bookmark: _Toc213362137]4. How Oxygen and Glucose Produce Energy (Cell Metabolism) 

The human body relies on a continuous supply of oxygen and glucose to produce energy. This process happens inside the mitochondria, which are often called the “powerhouses” of the cell because they are responsible for producing adenosine triphosphate (ATP), the main energy molecule used by the body (Cooper & Hausman, 2022). According to the cell physiology taught in Week 2, mitochondria use nutrients and oxygen to carry out a process called aerobic respiration, which is the most efficient way for cells to generate ATP.
Aerobic respiration can be summarised using a simple scientific equation:

Glucose + Oxygen → Carbon dioxide + Water + Energy (ATP)
This means that the cell needs both glucose and oxygen at the same time to produce energy effectively. Oxygen is delivered to cells through the cardiovascular and respiratory systems, as covered in Weeks 3 and 4. The lungs bring oxygen into the body, the heart pumps oxygen-rich blood around the body, and blood vessels transport it to all tissues. At the same time, glucose from digested food enters the bloodstream through the digestive system and is carried to the cells.

The body needs a constant supply of oxygen and glucose because most cells are always using ATP, even at rest. Energy is needed for basic functions such as breathing, maintaining body temperature, muscle activity, and cellular repair. Without enough ATP, the body cannot function properly and symptoms such as tiredness and weakness quickly develop (McArdle et al., 2021).

In people with Type 2 diabetes, this process becomes disrupted. Even when there is plenty of glucose in the blood, the glucose cannot enter the cells effectively because of insulin resistance. As a result, the cells do not receive the fuel they need for aerobic respiration, and ATP production is reduced. This explains why many patients with uncontrolled diabetes experience fatigue, low energy, and difficulty concentrating, even though their blood sugar levels are high (American Diabetes Association, 2022). Essentially, the energy is “locked out” of the cells. Over time, poor glucose uptake can also damage mitochondria and reduce metabolic efficiency.
Understanding how oxygen and glucose create energy helps patients recognise why good blood sugar control is essential for keeping their bodies functioning well.
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Lifestyle changes play a central role in managing Type 2 diabetes because they directly affect insulin sensitivity, blood glucose control, and long-term health outcomes. The most effective lifestyle strategies include healthy eating, regular physical activity, weight management, reducing smoking, and drinking alcohol in moderation.
A balanced diet is essential for supporting blood sugar control. Patients are encouraged to eat regular meals that include whole grains, vegetables, fruits, and foods high in fibre, as these slow the release of glucose into the bloodstream and help prevent sudden rises in blood sugar (The Diabetes and Nutrition Study Group of the EASD, 2023). Choosing complex carbohydrates such as wholemeal bread, oats, lentils, and brown rice helps maintain stable glucose levels because they break down more slowly than refined carbohydrates. Healthy fats (e.g., olive oil, nuts) and lean protein (e.g., chicken, fish, beans) are also recommended. Reducing foods high in sugar and saturated fat can help improve metabolic health and prevent weight gain.
Exercise is another important lifestyle intervention. Regular physical activity improves insulin sensitivity, meaning that the body’s cells can respond better to insulin and absorb glucose more effectively (Colberg et al., 2020). Activities such as brisk walking, cycling, and swimming are suitable for most patients, and guidelines recommend at least 150 minutes of moderate activity per week.
Weight management is strongly linked to diabetes control. Research shows that losing even 5–10% of body weight can significantly improve insulin resistance and reduce blood glucose levels (Santarossa et al., 2023). Weight loss also lowers the risk of complications such as cardiovascular disease.
Smoking is particularly harmful for people with Type 2 diabetes. Smoking damages blood vessels, increases inflammation, and significantly raises the risk of heart disease and stroke (Fang et al., 2020). For this reason, smoking cessation is a key recommendation in diabetes care plans.
Finally, alcohol should be consumed in moderation. Excessive drinking can raise blood sugar levels and contribute to weight gain. Moderate consumption—following UK guidance of no more than 14 units per week—is advised (NICE, 2022).
Overall, lifestyle changes are powerful tools that help patients manage their condition more effectively, reduce the risk of complications, and improve overall wellbeing.
Table 2:Summary of evidence-based lifestyle recommendations for Type 2 diabetes management (DNSG/EASD, 2023; Colberg et al., 2020; Santarossa et al., 2023).
	Lifestyle Area
	Recommendation
	How It Helps Blood Sugar Control

	Healthy Eating
	Choose whole grains, vegetables, fruits, lean protein, and healthy fats. Reduce sugary and high-fat foods.
	Slows glucose release, prevents sharp blood sugar rises, and improves overall metabolic health.

	Physical Activity
	At least 150 minutes of moderate activity per week (e.g., walking, cycling, swimming).
	Increases insulin sensitivity, helps muscles use glucose more effectively.

	Weight Management
	Aim for gradual weight loss of 5–10% of body weight if overweight.
	Reduces insulin resistance and improves long-term glucose control.

	Smoking Cessation
	Stop smoking or seek support to quit.
	Lowers inflammation and reduces the risk of cardiovascular complications.

	Alcohol Moderation
	Follow UK guidelines: no more than 14 units per week.
	Prevents blood sugar spikes and reduces risk of weight gain.



[bookmark: _Toc213362139]7. Conclusion 
Understanding Type 2 diabetes is essential for helping patients manage their condition safely and confidently. Knowing how the body regulates blood sugar, how energy is produced, and why insulin resistance develops allows individuals to recognise the importance of their daily choices. Regular blood sugar monitoring helps them identify patterns and stay in control of their health. Evidence shows that lifestyle changes—such as healthy eating, physical activity, weight management, and not smoking—can greatly improve blood sugar levels and reduce complications. With the right knowledge and support, patients can take positive steps to protect their long-term health and wellbeing.
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