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Introduction- What is Diabetes and What are the Risk Factors?
Diabetes mellitus is a chronic condition in which the body struggles to maintain safe blood glucose levels, either because insulin production is impaired, because the body cannot use insulin properly, or both. Insulin itself is produced by beta cells in the pancreas and is what allows the body’s cells to take glucose from the blood and convert it into energy. When that system fails, glucose builds up and, over time, causes serious harm (Diabetes UK, 2023).
Diabetes presents in two main forms, each with a distinct underlying mechanism. Type 1 diabetes is an autoimmune condition in which the body’s immune system attacks and destroys the insulin-producing beta cells of the pancreas, leaving the individual unable to produce insulin independently. It most commonly emerges in childhood or early adulthood and requires insulin therapy throughout life. Type 2 diabetes accounts for around 90% of all diabetes diagnoses in the UK and develops when the body’s cells become resistant to insulin, or when the pancreas can no longer produce enough to meet demand. Unlike Type 1, it tends to develop gradually and is closely linked to lifestyle and environmental factors (NHS, 2023).
Risk factors for Type 2 diabetes include:
1. Being overweight or obese, particularly carrying excess weight around the abdomen
1. Physical inactivity and a sedentary lifestyle
1. An unhealthy diet high in refined carbohydrates, saturated fats, and sugar
1. A family history of diabetes (genetic predisposition)
1. Age, with risk increasing significantly after the age of 45
1. Ethnicity, with people of South Asian, African-Caribbean, or Black African descent at higher risk
1. A previous diagnosis of gestational diabetes
1. Smoking and excessive alcohol consumption
1. High blood pressure or cardiovascular disease
Recognising these risk factors early is a central part of the practice nurse role. Without timely intervention, the condition can give rise to cardiovascular disease, kidney failure, neuropathy, and sight loss — complications that are largely avoidable with the right support (NICE, 2022).
How Blood Sugar Levels are Maintained at a Safe and Effective Level
The human body keeps blood glucose within a narrow physiological range, typically between 4.0 and 7.0 mmol/L in the fasting state, through a process known as glucose homeostasis. This is regulated primarily by two hormones produced in the islets of Langerhans in the pancreas: insulin and glucagon (Tortora and Derrickson, 2017).
A meal triggers a rise in blood glucose that the body moves quickly to address. Beta cells in the pancreas sense the change and begin releasing insulin, which travels through the blood to act on tissues around the body. In muscle and fat cells, this means insulin latching onto surface receptors, a step that has to happen before GLUT4 proteins will move to the membrane and let glucose through. The liver handles things differently, pulling excess glucose out of circulation and packing it away as glycogen. Once levels have come down sufficiently, insulin output scales back, the body having done what it needed to do.
When blood glucose levels drop too low (hypoglycaemia), alpha cells in the pancreas secrete glucagon. Glucagon acts on the liver to induce glycogenolysis, the breakdown of stored glycogen into glucose, which is then released into the bloodstream to restore normal glucose levels. In addition, the liver can create new glucose from non-carbohydrate sources using a process known as gluconeogenesis.
Type 2 diabetes tends to creep up rather than strike suddenly. Cells gradually lose their sensitivity to insulin, and for a while the pancreas manages to compensate by simply making more. But that cannot go on indefinitely. Eventually output falls short, and glucose starts building up in the blood. No single moment causes this — it is more of a slow drift in the wrong direction that, left unchecked, begins to take a toll on blood vessels and nerves throughout the body, contributing to the serious and wide-ranging complications that make the condition so difficult to live with long term (American Diabetes Association, 2023).
How Oxygen and Glucose are Used to Produce Energy Through Cell Metabolism
The body’s primary fuel is glucose, which is converted into usable energy through cellular respiration. When oxygen is available, the body uses aerobic respiration, the most efficient mode of energy production. This process has three stages: glycolysis, the Krebs cycle, and oxidative phosphorylation (Berg, Tymoczko, & Stryer, 2015).
Glycolysis, which occurs in the cell’s cytoplasm, converts one molecule of glucose into two molecules of pyruvate. This stage produces only two molecules of ATP (adenosine triphosphate), which is the cell’s energy currency. Pyruvate is then transported to the mitochondria and converted into acetyl-CoA, which is ultimately fed into the Krebs cycle. The Krebs cycle produces electron carriers (NADH and FADH₂) and releases CO2 as a waste product.
The electron carriers created in the Krebs cycle subsequently move their electrons via the electron transport chain on the inner mitochondrial membrane, resulting in oxidative phosphorylation. Here, oxygen plays an important role as the final electron acceptor, combining with hydrogen ions to form water. This mechanism causes the creation of around 32-34 ATP molecules per glucose molecule. The general equation for aerobic respiration can be summarised as follows: C₆H₁₂O₆ + 6O₂ yields 6CO₂ + 6H₂O + ATP.
In the context of diabetes, poor glucose uptake into cells means that, despite high blood glucose levels, cells may be effectively starved for survival. Without insulin, cells in Type 1 diabetes cannot absorb glucose. They may instead burn down fats and proteins for energy, producing acidic ketone bodies that can lead to the potentially fatal condition diabetic ketoacidosis (DKA). In Type 2 diabetes, impaired glucose uptake affects energy metabolism, resulting in fatigue and reduced cellular performance (Tortora and Derrickson, 2017).
How Recording and Tracking Blood Sugar Levels Helps Manage Type 2 Diabetes
Knowing what blood glucose is doing on a day to day basis changes what is possible in diabetes care. Patterns that might otherwise go unnoticed, a consistent rise after certain meals or a dip at a particular time of day, become visible and actionable. For people managing Type 2 diabetes with insulin or other medications, this kind of ongoing monitoring is especially important, since small shifts in readings can signal that something in the treatment plan needs revisiting. HbA1c testing sits alongside this, not as a replacement but as a way of stepping back and assessing how things have been going over a longer stretch of time (NICE, 2022).
Unlike a routine glucose reading, which only captures what is happening at one moment, the HbA1c test gives a much broader view by measuring glycated haemoglobin across the previous two to three months. That longer window makes it genuinely useful, both for understanding how well the condition is being managed day to day and for deciding whether any changes to treatment are needed. For most people with Type 2 diabetes a result of 48 mmol/mol (6.5%) or below is what is being aimed for, though that figure is not rigid and clinical judgement will always need to factor in what is realistic and appropriate for the individual patient (NICE, 2022).
Patients can use a glucometer at home to take finger-prick blood samples and get quick results. This allows people to detect patterns in their blood sugar levels, such as rises after specific meals or reductions during periods of increased physical activity. Recognising these trends allows patients to make more informed decisions about their diet, exercise, and medication schedules. Structured self-monitoring has been shown to significantly improve HbA1c levels in patients with non-insulin-treated Type 2 diabetes compared with standard care (Malanda et al., 2012).
Continuous glucose monitoring has grown in availability in recent years and represents a meaningful step forward in how blood glucose can be tracked. Rather than relying on snapshots taken at fixed points in the day, CGM devices capture what is happening around the clock, giving both the patient and the clinical team a far richer picture of how levels move in response to food, activity, and medication. When that information is brought into consultations, it opens up more targeted conversations about what adjustments might be needed and why.
Evidence-Based Lifestyle Recommendations to Improve the Condition
Lifestyle modification sits at the centre of Type 2 diabetes management and, where it is sustained, can bring about considerable improvements in blood glucose control or even full remission of the condition. The recommendations below are grounded in clinical evidence.
Diet and Nutrition
A healthy, balanced diet is essential for maintaining blood glucose levels. A low-calorie, total diet replacement programme has been shown to lead to remission of Type 2 diabetes in 46% of participants at 12 months (Lean et al., 2018). Key dietary suggestions include avoiding refined carbohydrates and added sugars, eating more fibre-rich foods including whole grains, vegetables, and legumes, minimising saturated and trans fats, and following a Mediterranean-style or low-glycaemic-index diet. Patients should be encouraged to consult with a registered dietitian to create a tailored dietary plan.
Physical Activity
The relationship between physical activity and glycaemic control is well established. Regular moderate exercise improves the body’s sensitivity to insulin and contributes to lower blood glucose levels over time. Current guidance recommends that adults with Type 2 diabetes aim for a minimum of 150 minutes of aerobic activity per week, incorporating muscle-strengthening work on at least two days (NHS, 2023). Evidence also suggests that structured exercise interventions can produce significant reductions in HbA1c, particularly where aerobic and resistance training are combined (Umpierre et al., 2011).
Stopping Smoking
Smoking is linked to increased insulin resistance and a substantially higher risk of cardiovascular problems in people with diabetes. Those who smoke should be strongly encouraged to quit and given access to the NHS Stop Smoking Services. Evidence suggests that stopping smoking improves insulin sensitivity and reduces the risk of complications including nephropathy and cardiovascular disease (Willi et al., 2007).
Weight Management
In overweight people with Type 2 diabetes, even a moderate weight loss of 5-10% of body weight can bring about considerable improvements in blood glucose control, blood pressure, and lipid profiles. Patients should be supported to achieve and maintain a healthier weight through a combination of dietary changes and increased physical activity, with referrals to formal weight management programmes where appropriate.
Alcohol Reduction
Alcohol is another factor that can make blood glucose levels harder to manage. Drinking too much, or drinking in an unpredictable pattern, can push levels either too high or too low, making hypoglycaemia a particular concern, especially for those on insulin where symptoms can be delayed by several hours and are sometimes confused with the effects of drinking itself. UK guidance recommends no more than 14 units per week distributed across at least three days, and part of the practice nurse’s role is helping patients understand why the pattern of drinking matters just as much as the total amount consumed (Diabetes UK, 2023).
Conclusion
Diabetes mellitus, and Type 2 in particular, presents a significant and growing challenge for the NHS. Yet it is also a condition where informed, supported patients can make a genuine difference to their own outcomes. This paper has explored the nature of diabetes and its risk factors, the physiological mechanisms that regulate blood glucose and drive cellular energy production, and the role that consistent monitoring plays in keeping the condition in check.
The evidence for lifestyle intervention is compelling. Better nutrition, regular physical activity, smoking cessation, and weight management can each contribute to improved glycaemic control and, in some cases, to full remission. People are more likely to make and sustain these changes when they feel they understand why those changes matter and when they feel genuinely supported in making them.
This is where the practice nurse’s role becomes most meaningful. Through honest, person-centred conversations and ongoing education, nurses can help patients move from passive recipients of a diagnosis to active participants in their own care. With the right support, people living with Type 2 diabetes can achieve significantly better health outcomes than the condition’s reputation might suggest.
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