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[bookmark: _Toc1897370212]1. Introduction
Diabetes mellitus is a chronic metabolic disease where blood glucose is constantly elevated (hyperglycaemia) either due to inadequate secretion of insulin by the pancreas or due to non-effectiveness of insulin (Chatterjee, Khunti and Davies, 2017). They come in two different shapes. Type 1 diabetes is a disease that occurs when the immune system attacks the islets of Langerhans in the pancreas that make insulin, and the insulin is reduced or not made. In type 2 diabetes (IDF, 2021), the body cells lose sensitivity to insulin and the pancreas eventually fails to meet the demand of the body. HbA1c levels of 48 mmol/mol or higher and fasting plasma glucose (FPG) levels of 7.0 mmol/L or higher (World Health Organization, 2011) are used to diagnose diabetes.
This report is presented to a primary care provider, the most likely location for the treatment of Type 2 diabetes. It describes how the body normally works to control blood glucose and how glucose is used to provide energy, the importance of measuring the blood glucose level and how the lifestyle may need to change to help this, and the need to involve the patient in their care plan. Recommendations are made using national guidance and on the basis of systematic reviews and randomized trials and are written in a simple, easily understood language and communicated to patients when they visit the clinic. 
There are risk factors that we cannot change or we can change. Factors outside of the control of the individual are non-modifiable, such as age (CPD increases with age), family history of diabetes, history of gestational diabetes, and South Asian, Black African or African-Caribbean ethnicity (Chatterjee, Khunti and Davies, 2017). Other lifestyle factors that can be changed include overweight and obesity (particularly belly fat), lack of physical activity, eating too many refined carbs and processed foods, hypertension and smoking, which is linked to a higher risk of Type 2 diabetes (Pan et al., 2015). High levels of blood sugar can damage the blood vessels and nerves, causing retinopathy, kidney disease, neuropathy and heart disease and stroke (Chatterjee, Khunti and Davies, 2017). Modifiable factors are factors that can be changed, and will be the subject of this report.
[bookmark: _Toc1231358997]2. Maintenance of a safe level of blood glucose.
Blood glucose is kept at a relatively stable level of approximately 4-7 mmol/l between meals, through a negative feedback system which is one of the key homeostatic mechanisms in the body (NHS digital, 2025). The pancreas has islets of Langerhans that sense the change in blood glucose and then release hormones and the skeletal muscle and adipose tissue are effectors.
Following a meal, carbohydrates are broken down to glucose and absorbed which raises blood glucose. The insulin secreting beta cells react by releasing insulin. Insulin binds to the receptors on the muscle and fat cells, and GLUT4 transporter proteins come to the surface of the cells which increases the glucose uptake by the cells. Insulin promotes glycogenesis (storing of glucose as glycogen) in the liver, and the formation of fat in adipose tissue when glucose is in excess. When blood glucose levels drop back towards normal (Khonsary, 2017).
Blood glucose levels drop in between meals, or when exercising. Glucagon is then secreted from the alpha cells of the islets, and functions primarily on the liver to mobilize glycogen (glycogenolysis) and to produce glucose from non-carbohydrate sources (gluconeogenesis), thereby increasing blood glucose. Additionally, during stress, the blood glucose is increased by the action of adrenaline and cortisol (Meskell, 2010). Together with insulin and glucagon, they keep blood sugar levels at an optimal level and avoid excessive rise or fall of blood sugar levels (hyperglycaemia and hypoglycaemia) respectively, which can cause confusion and unconsciousness without treatment.
In Type 2 diabetes, this feedback system does not work. Insulin resistance refers to the resistance of cells to insulin, so that initially the beta cells produce more of the hormone. These eventually become unable to keep up and the liver too continues to release glucose inappropriately (Chatterjee, Khunti and Davies, 2017). The cells then lack fuel as glucose builds up in the blood. If blood glucose levels are above the kidneys' reabsorption capacity then glucose will spill into the urine, which will also take water with it, leading to the classic symptoms of polyuria, thirst and fatigue.
[bookmark: _Toc1817093190] 3. Production of energy: cell metabolism of glucose and oxygen
The primary fuel of the body is glucose. It is released in cellular respiration, a process consisting of three interconnected stages, during which energy is transferred to a molecule that provides energy for cellular processes: adenosine triphosphate (ATP). Glycolysis is the first and occurs in the cytoplasm, and it is non-oxygen requiring. A six-carbon glucose molecule is split into two molecules of pyruvic acid and yields 2 ATP, two molecules of NADH, which is a carrier of high-energy electrons.
Pyruvate goes into the mitochondria in the presence of oxygen and is converted to Acetyl-CoA that enters the mitochondrial matrix, where the Krebs cycle is found. This liberates CO₂ and produces more NADH and FADH2, and a little of ATP. In the third step, oxidative phosphorylation, NADH and FADH2 give up electrons to the electron transport chain on the inner mitochondrial membrane. This release of energy causes hydrogen ions to be moved across the membrane and most of the ATP in the cell is synthesized by ATP synthase because of the resulting gradient. The final electron acceptor is O2 which forms water when it reacts with electrons + hydrogen ions. The number of ATP molecules yielded per glucose molecule in aerobic respiration is 30-32.For every glucose molecule, during aerobic respiration 30-32 ATP molecules will be formed: glucose+ 6 oxygen = 6 carbon dioxide + 6 water + 30-32 ATP molecules (Khonsary, 2017).
The oxygen diffuses into the blood, which transports it bound to haemoglobin in red blood cells, and then delivers it to the tissues; the carbon dioxide circulates from the tissues through the blood to the lungs for exhalation. In the absence of oxygen, cells will use anaerobic glycolysis which generates only 2 ATP per glucose molecule and produces lactate (CDC, 2024). There are two reasons why this is important in diabetes. First, because insulin resistance causes glucose to not be able to enter the cells, ATP production slows down even in the presence of high blood glucose, so this is why we experience fatigue. Second, chronically high blood glucose levels can cause damage to small blood vessels, which results in diminished oxygen to the tissues, including the retina, kidneys and feet (Chatterjee, Khunti and Davies, 2017). This is made worse by smoking, as carbon monoxide stops haemoglobin from carrying oxygen (CDC, 2024).
[bookmark: _Toc1765568742]4. Recording and Tracking Blood Glucose Levels
Progressive Type 2 Diabetes and glucose fluctuates with food, activity, illness, stress and medication – one blood glucose reading is not very revealing. Patterns of results over time can be recorded and utilized by the patient and/or the clinician. Two measures are used. A blood test performed every 3-6 months, HbA1c is an indicator of the average glucose level in the blood over the last 2-3 months. (NICE, 2022) recommends an individual target of 48 mmol/mol for adults who are treated using lifestyle and metformin and 53 mmol/mol for those who are taking drugs that have a risk of hypoglycaemia. Self-monitoring via the fingers (capillary) is a day-to-day source of information.
Self-monitoring is not needed by everyone with Type 2 diabetes. It is recommended by (NICE, 2022) for individuals who are insulin users, have evidence of hypoglycemic episodes, are taking hypoglycemic drugs which could lead to hypoglycaemia whilst driving or operating machinery, and when pregnant. In individuals who were not taking insulin, self-monitoring had a small effect on HbA1c at 6 months, but this was not seen at 12 months (Malanda et al., 2012). When patients are aware of their results, it is therefore most useful when they are able to use that to inform their decision making.
If managed appropriately, monitoring can assist patients to identify glucose levels affected by specific foods or activity, detect early signs of hyperglycemia and hypoglycemia, and give feedback to lead to adjustment of medication. The usual range for these targets is 4–7 mmol/L before a meal and below 8.5 mmol/L 2 hours after a meal (NHS digital, 2025). Patients should keep a note of date, time, reading, relationship to food, activity, symptoms and medication, and take this information with them to appointments. If they get readings repeatedly outside their target, or if they develop symptoms of hypoglycemia (shakiness, sweating, confusion) or hyperglycemia (excessive thirst, urination) they should seek advice.
Data captured also have a broader use. HbA1C and annual review data are recorded in GP clinical records, and routine data are reported to the National Diabetes Audit to help compare care and outcomes across practices, to identify those at greater risk of developing diabetes complications and to plan services (NHS digital, 2025).
[bookmark: _Toc299324971]5. Evidence-Based Lifestyle Recommendations
Lifestyle change is a key component of the management of Type 2 diabetes and (NICE, 2022) states from the point of diagnosis, every patient should be provided with structured education and individual advice to improve their diet, activity and smoking.
[bookmark: _Toc469297467]5.1. Healthy eating and weight control.
Weight loss is the best supported. The participation in a primary care programme in the Direct trial resulted in diabetes remission in 46% of participants at 12 months, whereas the control group achieved a remission rate of 4% (Lean et al., 2019). Not all patients will desire or be able to apply this. Others find that there is no single "best" eating pattern; however, Mediterranean style, lower carbohydrate and low glycaemic index diets can all help to control glucose. Some of the key principles are increasing the amount of vegetables, whole grains, pulses, and lean protein, eating the same amount of carbohydrates, and decreasing sugary drinks, refined carbohydrate, and processed meats (Evert et al., 2019).
[bookmark: _Toc463019634]5.2 Physical activity
The American Diabetes Association suggests a minimum of 150 minutes of moderate to intense aerobic exercise per week, with sessions at least three days a week and no more than two days of inactivity, two to three times per week resistance exercise and frequent breaks from prolonged sitting. Contraction muscle utilises glucose without the need for insulin and insulin sensitivity increases for up to 24-48 hours’ post-contraction, reducing blood glucose directly. People with diabetes who use insulin and people who use hypoglycaemic drugs should check their blood glucose levels before and after exercise, and carry a source of a fast-acting carbohydrate. Starting with short walks, gradually increasing your steps is a good way to increase adherence.
[bookmark: _Toc1406714557]5.3 Smoking cessation
A meta-analysis of 88 studies showed that smoking was associated with a 37% increase in the risk of Type 2 diabetes, compared with non-smokers, with the number of cigarettes smoked increasing the risk and the risk decreasing gradually as the number of cigarettes smoked decreased over time after quitting (Pan et al., 2015). Smoking lowers the sensitivity of insulin and smoking exacerbates the vascular damage already induced by hyperglycaemia. All contacts are opportunities to provide very short advice and to refer to local smoking cessation services that include a combination of behavioral and pharmacotherapy. It is important for patients to remember that the cardiovascular benefits are greater than the small weight gain that is seen after quitting smoking.
[bookmark: _Toc1223166629]5.4 Education and goal setting
In the Diabetes Prevention Program, a more intense lifestyle intervention with the goal of 7% weight loss and 150 minutes of exercise per week, was shown to reduce the risk of diabetes among high-risk adults by 58% compared to metformin. It demonstrates the importance of achievable targets and ongoing support and peer support. Specific targets should be established as patients are encouraged to walk to achieve their first target or reduce the amount of sugary drinks to achieve their second target and then tracked using a blood glucose log.
[bookmark: _Toc1456635690]5.5. Putting the Recommendations into Practice
Slow and patiently introduced changes are most likely to be effective, rather than imposed changes. The nurse can ask the patient at every review which one of those one thing changes he or she is most confident about, and connect this to his or her own glucose logs and then agree a specific, measurable target for the next review. This can be supported through written information, group educational sessions and family engagement. The patient should also be reminded that lifestyle measures are complementary to, not an alternative to, prescribed medication and that they should never stop or change medicines without advice. Regular reviews will enable the weight, blood pressure, HbA1c, foot health and eye screening results to be reviewed together, allowing progress to be recognised and early complications are identified (NICE, 2022).
[bookmark: _Toc2068489219]6. Conclusion
The feedback loop of insulin and glucagon functions normally and in type 2 diabetes, fails to keep blood glucose in a safe level leading to inadequate glucose supply to aerobic energy production cells, with a resulting breakdown of blood vessels over time. A patient's understanding of this, and of the significance of their choices on a day-to-day basis, can be of great benefit. Blood glucose and HbA1c documentation will help patients to understand how changes in food, activity and medications affect their levels and will help the clinician to adjust care based on the patient's documentation. Well, there's evidence that healthy eating, regular physical activity, and quitting smoking work for weight loss and for better glucose control, and, in some cases, for getting into remission. The practice nurse is an important part of the education process and is able to help patients with a realistic aim.
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