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[bookmark: _Toc215832925] Introduction
Diabetes is a chronic condition that affects how the body processes glucose, the primary source of energy for cells. Under normal circumstances, insulin—a hormone produced by the pancreas—facilitates the movement of glucose from the bloodstream into cells, where it is used for energy. If insulin is insufficient or not used effectively, glucose builds up in the blood, resulting in diabetes (American Diabetes Association, 2024).
[image: A diagram of insulin work]
                                 Diagram 1: How insulin works in the body
There are three main forms of diabetes: Type 1, Type 2, and gestational diabetes. Type 1 diabetes occurs when the immune system attacks the insulin-producing cells in the pancreas, leaving the body unable to produce insulin. Type 2 diabetes, the most common form, develops when the body either resists insulin or does not produce enough of it. This type is strongly influenced by modifiable lifestyle factors such as poor diet, physical inactivity, and excess body weight, while non-modifiable factors such as age, family history, and ethnicity also contribute to risk (WHO, 2022). Gestational diabetes arises during pregnancy and typically resolves after childbirth but increases the mother’s future risk of developing Type 2 diabetes (NICE, 2020). Emerging evidence also suggests that chronic stress and insufficient sleep can further impair insulin sensitivity and glucose control (Cheng et al., 2021; Seidu et al., 2021).


Diabetes is closely linked to the endocrine system, which regulates hormone activity across the body. Dysfunction in the pancreas can affect other organs, including the liver and adrenal glands, complicating blood glucose regulation (Hall and Guyton, 2021). Poorly controlled diabetes can lead to inflammation, vascular damage, and long-term complications affecting the heart, kidneys, nervous system, and other organs (La Sala and Pontiroli, 2020).
The aim of this report is to provide evidence-based guidance that helps patients understand their diabetes, the importance of regular blood glucose monitoring, and the influence of lifestyle choices on long-term health outcomes. As a practice nurse in a GP surgery, I will support patients in learning about their condition, tracking their blood sugar, and implementing positive lifestyle changes. Improving patient knowledge and self-management skills empowers individuals to take control of their health, follow treatment plans, and lower the risk of complications (StatPearls, 2024; StatPearls, 2025).
[bookmark: _Toc215832926]2. Blood Sugar Regulation
Maintaining stable blood-glucose levels is a critical aspect of homeostasis, which keeps the body’s internal environment within safe limits. Glucose, mainly derived from dietary carbohydrates, is the body’s primary energy source. After meals, glucose enters the bloodstream, and insulin—a hormone secreted by the pancreas—enables cells to absorb it for energy or store it as glycogen in the liver and muscles (American Diabetes Association, 2024).
When blood glucose rises after eating, the pancreas releases insulin. This hormone acts like a key, allowing glucose to enter cells where it can be used to generate energy. As the cells take in glucose, blood glucose gradually decreases, helping the body maintain a steady balance (Hall & Guyton, 2021).
On the other hand, if blood glucose drops too low, such as during physical activity or extended fasting, the pancreas releases glucagon. Glucagon signals the liver to convert stored glycogen back into glucose and release it into the blood. This process prevents hypoglycaemia and keeps glucose levels within a safe range (WHO, 2022). Together, insulin and glucagon work continuously to maintain glucose stability.
Other hormones, including adrenaline, cortisol, and growth hormone, also influence blood glucose. During stress or illness, these hormones can raise glucose levels to provide extra energy for the body’s “fight or flight” response. In people with diabetes, however, these natural responses can worsen hyperglycaemia if not properly managed (La Sala & Pontiroli, 2020).
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                   Diagram 2: Insulin vs Glucagon: A Balancing Scale
In diabetes, this balance is disrupted. Individuals with Type 1 diabetes are unable to produce insulin, while those with Type 2 diabetes may produce insulin but cannot use it effectively. Consequently, glucose accumulates in the bloodstream rather than entering the cells, potentially leading to dangerously high blood-glucose levels if left uncontrolled. Therefore, individuals with diabetes require regular blood glucose monitoring, proper medication, and healthy lifestyle measures to maintain safe levels (NICE, 2023).
Understanding how blood glucose is regulated clarifies the physiological processes involved in diabetes and demonstrates why lifestyle interventions—such as nutritious eating, regular exercise, and maintaining a healthy weight—are vital for sustaining stable blood-glucose levels over time (WHO, 2022; American Diabetes Association, 2024).
[bookmark: _Toc215832927]3. Cellular Metabolism 
Cellular metabolism refers to the processes the body uses to produce energy, which is essential for everything we do—including moving, breathing, and even thinking. Cells create this energy using glucose and oxygen, mainly within the mitochondria. These structures are often described as the “powerhouses” of the cell because of their vital role in energy production (Hall and Guyton, 2021).
After carbohydrates are eaten, they are broken down into glucose, which then enters the bloodstream. Insulin helps this glucose move from the blood into the body’s cells. Once inside the cell, glucose combines oxygen during aerobic respiration, a highly efficient process that produces ATP (adenosine triphosphate). ATP acts like a small packet of energy that cells can use immediately whenever they need it (American Diabetes Association, 2024).
The simplified chemical equation for aerobic respiration is:
Glucose + Oxygen → Carbon Dioxide + Water + Energy (ATP)
Although aerobic respiration provides a large amount of energy, cells can switch to anaerobic respiration when oxygen levels are low. However, anaerobic respiration is much less efficient and produces lactic acid, which can lead to muscle tiredness and discomfort (WHO, 2022).
Cellular metabolism is especially important to understand in diabetes. When insulin is absent, insufficient, or not used properly, glucose cannot enter the cells effectively. This means that even if blood glucose levels are high, the cells may still lack the energy they need. As a result, people with poorly controlled diabetes may experience symptoms such as fatigue, weakness, and increased hunger (NICE, 2023).
Understanding how cellular metabolism works highlights the importance of maintaining stable blood sugar levels. It also shows why balanced nutrition and regular physical activity are essential for supporting efficient energy production and promoting overall wellbeing.
[bookmark: _Toc215832928][bookmark: _Hlk215698912]4. Risk Factors and their Physiological Impact
Type 2 diabetes develops gradually and is influenced by both modifiable and non-modifiable risk factors, each contributing to physiological changes that affect insulin sensitivity and blood glucose regulation.
A major modifiable risk factor is overweight or obesity, especially when excess fat accumulates around the abdomen. Central obesity increases insulin resistance, meaning cells respond poorly to insulin, and glucose remains in the bloodstream, causing chronic hyperglycaemia (WHO, 2022). This sustained insulin resistance stresses the pancreas, leading over time to beta-cell dysfunction, a key change in the progression from pre-diabetes to Type 2 diabetes (Hall & Guyton, 2021).
Physical inactivity also reduces insulin sensitivity, as muscle cells become less efficient at absorbing glucose. Regular exercise enhances glucose uptake even without insulin, highlighting why a sedentary lifestyle contributes to poor blood sugar control (NICE, 2023).
Dietary patterns play a critical role. Diets high in saturated fats, refined carbohydrates, and sugary foods promote weight gain and worsen insulin resistance. These foods can cause rapid spikes in blood glucose, forcing the pancreas to work harder to maintain stable levels and increasing metabolic stress over time (American Diabetes Association, 2024).
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                Diagram 3: Modifiable and Non-Modifiable Risk Factors for Diabetes 
Non-modifiable risk factors include age, family history, and ethnicity. Insulin sensitivity naturally declines with age, and older adults are more likely to accumulate visceral fat (WHO, 2022). A family history of Type 2 diabetes increases susceptibility due to shared genetic and lifestyle factors (NICE, 2023). Ethnic groups such as African, Asian, and Caribbean populations are at higher risk, partly due to differences in fat distribution and genetic influences on insulin function (WHO, 2022).
Lifestyle behaviours such as smoking further exacerbate risk. Smoking damages blood vessels, increases inflammation, and reduces insulin effectiveness, not only raising the likelihood of developing diabetes but also increasing the risk of cardiovascular complications once diabetes is present (American Diabetes Association, 2024).
Collectively, these risk factors contribute to insulin resistance, chronic hyperglycaemia, and increased inflammation. If unmanaged, they can lead to long-term complications including cardiovascular disease, kidney damage, nerve damage, and impaired wound healing (NICE, 2023). Early identification and modification of these factors are therefore essential to prevent disease progression and support long-term health.
[bookmark: _Toc215832929]5. Recording and Tracking Blood Sugar Levels for Type 2 Diabetes
Monitoring blood glucose is essential for effective diabetes management. Regularly recording levels helps patients and healthcare professionals understand how lifestyle, diet, and medication influence glucose control (American Diabetes Association, 2024).
Blood glucose can be measured with a glucometer or continuous glucose monitoring (CGM). These tools provide immediate feedback, allowing adjustments to diet, activity, or medication. Early detection of low blood sugar prevents hypoglycaemia, which can cause dizziness or loss of consciousness (NICE, 2023).
Tracking trends over time, rather than single readings, identifies patterns linked to meals, exercise, stress, or sleep. This supports personalised care planning, medication adjustments, and lifestyle goals. Without tracking, patterns may be missed, increasing the risk of long-term complications such as kidney disease, neuropathy, and cardiovascular problems (WHO, 2022).
Physiologically, regular monitoring helps patients understand how insulin resistance, glucose uptake, and energy production respond to daily behaviours, encouraging adherence to diet, exercise, and medication (Hall & Guyton, 2021).
In summary, recording and tracking blood sugar supports stable glucose control, prevents complications, and promotes long-term wellbeing for people with Type 2 diabetes. 
[bookmark: _Toc215832930]6. Recommendations
Effective management of Type 2 diabetes requires a combination of medical interventions and lifestyle modifications. As a practice nurse working in a local GP surgery, providing patients with clear guidance and support is essential to improve their overall health and wellbeing.
Dietary interventions are crucial. Patients should be encouraged to follow a balanced diet rich in whole grains, fruits, vegetables, lean proteins, and healthy fats while limiting intake of refined sugars and saturated fats. Such dietary changes can reduce postprandial blood glucose spikes, improve insulin sensitivity, and support weight management (American Diabetes Association, 2024; Evert et al., 2020).
Regular physical activity is another key recommendation. Moderate-intensity aerobic exercise for at least 150 minutes per week, combined with resistance training, enhances glucose uptake by muscles, improves cardiovascular health, and supports weight management (Colberg et al., 2016; NICE, 2023). Encouraging patients to incorporate activity into daily routines, such as walking or cycling, can increase adherence.
Weight management is essential for patients who are overweight or obese. Even modest weight loss of 5–10% can significantly improve insulin sensitivity and reduce the risk of diabetes-related complications (Look AHEAD Research Group, 2014). This can be achieved through a combination of diet, exercise, and behaviour modification programs.
Smoking cessation should be promoted, as smoking increases inflammation, reduces insulin effectiveness, and heightens cardiovascular risk (American Diabetes Association, 2024; WHO, 2022). Nurses can refer patients to support programs or pharmacological aids to improve success rates.
Blood glucose monitoring and patient education are also vital. Teaching patients to regularly monitor their blood sugar, interpret results, and understand the impact of diet, exercise, and medication allows them to make informed decisions and maintain stable glucose levels (NICE, 2023; Polonsky & Fisher, 2015).
Finally, psychosocial support and health education should not be overlooked. Structured education programs such as (Diabetes Education and Self-Management for Ongoing and Newly Diagnosed) DESMOND or DAFNE (Dose Adjustment For Normal Eating) empower patients with knowledge, self-management skills, and confidence to adopt healthy behaviours (NICE, 2023; Davies et al., 2008). Culturally tailored interventions are particularly important for ethnic groups at higher risk to ensure engagement and long-term adherence.
By implementing these strategies, patients can improve glycaemic control, reduce risk of complications, and enhance overall wellbeing. Collaboration between healthcare providers and patients is essential to ensure that interventions are personalised, achievable, and sustainable.[image: A chart of diabetes
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[bookmark: _Toc215832931]6. Conclusion
This report has outlined the key aspects of Type 2 diabetes and its management in primary care. It discussed the condition, its types, and the main risk factors—including lifestyle, age, genetics, and ethnicity—along with their physiological effects, such as insulin resistance, chronic hyperglycaemia, and long-term complications.
Blood glucose regulation was explained, highlighting the roles of insulin and glucagon and how this system is disrupted in diabetes. Cellular metabolism was also described, demonstrating how glucose and oxygen produce ATP and how impaired insulin function affects cellular energy availability.
The importance of recording and tracking blood glucose was emphasised, illustrating how regular monitoring helps patients manage their condition effectively and reduce the risk of complications. Evidence-based recommendations were provided, including lifestyle modifications, education, medication adherence, and personalised care plans.
In summary, effective management of Type 2 diabetes relies on patient education, lifestyle interventions, consistent monitoring, and professional support, enabling better glucose control, prevention of complications, and improved overall quality of life                                                          
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