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1. Introduction
Diabetes mellitus is a chronic metabolic disorder where the level of glucose in the blood is abnormally high (hyperglycaemia) due to inadequate levels of insulin or poor insulin action, or a combination of the two. In Type 1 diabetes, the absolute insulin deficiency is due to autoimmune destruction of the pancreatic beta cells. This report concentrates on type 2 diabetes, in which two issues are at play: insufficient insulin is secreted by the beta cells and insulin-sensitive tissues are less responsive to it (Galicia-Garcia et al., 2020). In the United Kingdom (UK), more than 4.7 million people have been diagnosed with diabetes, with approximately 90% of these having Type 2 diabetes and an estimated 1.3 million undiagnosed, with a further estimated 6.9 million people at increased risk of developing Type 2 diabetes (Diabetes UK, 2025). This is a diagnosis that is becoming more common in our practice and this report is designed to provide the patient with knowledge of the diagnosis to participate in care plans.
There are two types of risk factors: non-modifiable and modifiable. Some factors that you can't control increase the risk of developing diabetes – these include having a family history of diabetes, ethnicity – people from South Asian, Chinese, Black African and Black Caribbean ethnicities are two to four times more likely to develop diabetes than people from a White ethnic background, even if they are at the same body weight (Diabetes UK, 2025). Risk factors which can be modified are overweight and obesity, physical inactivity, poor sleep, hypertension, dyslipidaemia and smoking (Ismail, Materwala and Al Kaabi, 2021). Long-standing hyperglycaemia negatively affects blood vessels and is associated with increased atherosclerosis and cardiovascular disease (Galicia-Garcia et al., 2020). The sections below describe the normal regulation of blood glucose, the use of blood glucose by cells, the importance of monitoring, and the evidence-based steps for living change.
2. How Blood Glucose Is Maintained at a Safe Level
Homeostasis is the process that maintains the blood glucose level within a narrow range of about 4-6 mmol/L when fasting, by negative feedback (Tortora and Derrickson, 2020). Other tissues can also use glucose, and the brain relies on it as its main fuel; too little glucose results in a lack of energy for cells, and too much glucose damages tissues. Two hormones from the islets of Langerhans (pancreas), namely insulin and glucagon, are the key controllers.
[bookmark: _Int_uQqDu7r6]After a meal, carbohydrate is digested to glucose, absorbed from the small intestine and the blood glucose level rises. This increase is sensed by the beta cells which produce insulin which binds with receptors on the muscle, fat and liver cells. Signalling through these receptors moves GLUT4 glucose transporters to the cell surface, allowing glucose to enter (Galicia-Garcia et al., 2020). Excess glucose is stored as polysaccharide in liver cells (glycogenesis) and adipose tissue changes it into triglyceride. When blood glucose levels drop, insulin levels also decrease, thus completing the negative feedback system (Tortora and Derrickson, 2020).
When not eating, during exercise or when fasting, blood glucose levels begin to drop. The glucagon is then secreted by alpha cells, which primarily promotes glycogen breakdown (glycogenolysis) in the liver, and also promotes the production of glucose from non-carbohydrate sources (such as amino acids) (gluconeogenesis). Blood glucose also increases in response to the action of the hormones, such as adrenaline and cortisol, which are released during stress or illness (Tortora and Derrickson, 2020).
This system is impaired gradually in type 2 diabetes. Insulin resistance refers to muscle, fat and liver cells that are not very responsive to insulin, making it difficult for the glucose to be removed from the blood and the liver to stop producing glucose when it is not needed. Initially, the increased insulin demand is overcome by an increase in the amount of insulin released by beta cells, but over time they become less effective and hyperglycaemia occurs (Galicia-Garcia et al., 2020). This is because lifestyle change can help reverse insulin resistance, which can be caused by excess body fat and low levels of physical activity.
This regulation also provides an explanation for the dual nature of the glucose as an unsafe substance. Over time, high glucose levels can cause damage to tissues, and some types of glucose-lowering medication (including insulin and sulfonylureas) can cause glucose levels to become too low (hypoglycaemia), so glucose levels should not be lowered to the maximum extent allowed (ADA PPC, 2026b).
3. How Oxygen and Glucose Produce Energy in Cells
Adenosine triphosphate (ATP) is essential to allow the cells to energise muscle contractions, nerve activity and the manufacture of new molecules. ATP is produced mostly from aerobic cellular respiration in which glucose is being oxidized with the presence of oxygen to produce carbon dioxide, water and ATP (Tortora and Derrickson, 2020).
There are three stages to the process. Glycolysis takes place in the cytoplasm – one molecule of glucose splits into 2 molecules of pyruvate and produces a net gain of 2 ATP molecules – as well as 2 NADH molecules – which do not require oxygen. Secondly, under aerobic conditions, pyruvate goes into the mitochondria and is oxidized to acetyl coenzyme A, which will enter the mitochondrial matrix and continue to the Krebs cycle. 2 CO2 molecules are emitted and 2 electron carriers (NADH and FADH2) are produced. Third, these carriers bring electrons to the electron transport chain (ETC) located in the inner mitochondrial membrane. The energy released will be used in oxidative phosphorylation as a final electron acceptor in the electron transport chain, it takes hydrogen ions to form water. In this stage, most of the ATP is generated, resulting in approximately 30-32 ATP molecules per glucose molecule (Tortora and Derrickson, 2020).
If there is inadequate oxygen, then pyruvate will be converted into lactate and only 2 ATP can be produced from glucose. Haemoglobin is present in red blood cells and transports oxygen from the lungs and glucose is transported dissolved in plasma. Insulin resistance means that although there are high levels of glucose in the blood, the cells are not absorbing it well, so this could be why for some patients they experience some level of fatigue (Galicia-Garcia et al., 2020).
4. Recording and Tracking Blood Glucose Levels
Tracking is useful to provide objective data to the clinician and patient about treatment and lifestyle changes. There are two measures: Haemoglobin A1c (HbA1c) blood test, organised via the practice, is a measure of the average glucose for about the last 2-3 months. NICE (2026) recommends setting an individual target of 48 mmol/mol (6.5%) for adults managed with lifestyle (or with one medicine that's not linked to hypoglycaemia) and 53 mmol/mol (7.0%) for those taking medicines that may cause hypoglycaemia. The goal below 7% is also recommended by the American Diabetes Association Professional Practice Committee for Diabetes (ADA PPC) (2026b), except for pregnant women, and is tailored to each person's level of risk for hypoglycaemia and comorbidities.
Capillary blood glucose testing at home is the second. However, NICE (2026) suggest that routine self-monitoring is not recommended for all people with type 2 diabetes, only in certain circumstances e.g. if people take insulin, or if the circumstances change (e.g. using insulin). This conservative stance was backed by evidence: a metaanalysis of the studies included in this review showed that HbA1C was reduced by a mean of 0.29 percentage points with structured self monitoring in the adult population who were not using insulin, but the quality of the included studies was generally low (Holmes-Truscott et al, 2023). Readings are helpful as long as they are recorded and followed.
Measurement of HbA1c occurs every 3-6 months when the level of glucose control is poor and/or when treatment is changing, and approximately every 6 months when glucose control is stable (NICE 2026). There are also tests available between these tests to help patients detect issues earlier, if they monitor at home. Hypoglycaemia is classified as level 1 (when glucose is less than 3.9, mmol/L), level 2 (less than 3.0, mmol/L) and level 3 (severe hypoglycaemia that requires help from another person). Patients who are on drugs which can induce hypoglycaemia should therefore become aware of the symptoms of hypoglycaemia and be able to treat it.
In certain cases, continuous glucose monitoring (CGM) – a sensor that monitors glucose levels all day long – is another option. NICE (2026) recommends providing CGM for multiple daily insulin users with type 2 diabetes who have either frequent or severe hypoglycaemic episodes, impaired hypoglycaemic awareness, need to test eight or more times a day or are unable to do capillary self-testing. For the majority of people in general practice, however, the HbA1c test and (where appropriate) a structured testing record will continue to be their primary tools.
If a patient has been prescribed to take the test, there are a number of advantages to taking the readings, timing, noting what they eat, their activities, when they take their medication and their symptoms. Lifestyle changes will be apparent, e.g., a high reading following a particular meal or a low reading following a walk – this will reveal the impact of lifestyle and offer motivation to make changes. There is however a possibility of recognising low readings (typically below 4 mmol/L) or persistently high readings early, allowing patients to know when to take treatment and/or seek advice (ADA PPC 2026b). Last but not least, data from an accurate record can be used to evaluate treatment without having to rely on memory by the nurse or doctor, thereby aiding in shared decision-making.
5. Evidence-Based Lifestyle Recommendations
Diet and weight management
Significant weight reduction can have a significant effect on glucose control. The DiRECT primary-care trial used a structured programme that started with a low-energy formula diet to achieve diabetes remission in 36% of participants at two years, and those who achieved remission at two years had 26% remain for another five years, with the longer-term benefit associated with sustained weight loss (Lean et al., 2024). Not all patients will benefit from the programme but the results are evidence-based that weight loss is an effective treatment and not just a lifestyle tip.
The ADA PPC (2026a) recommends that no single eating pattern works for everyone and that medical nutrition therapy takes place on an individual basis with a focus on eating more non-starchy vegetables, whole foods instead of highly processed foods, and less added sugars and refined grains. Similarly, NICE (2026) advises diet advice by professionals with nutritional expertise on an individual basis. In practice, portion control, eating the same time each day, water, less processed foods and less alcohol.
Physical activity
Physical activity is beneficial as working muscle consumes glucose and when energy expenditure post-meal is elevated (independent of exercise intensity), glucose levels will decrease (Kanaley et al., 2022). The World Health Organization recommends 150–300 minutes of moderate intensity physical activity each week along with regular muscle-strengthening activity (Bull et al., 2020). In addition, Kanaley et al. (2022) suggest taking the time to get up and get moving, by taking more frequent breaks, and for people taking insulin or insulin secretagogues, you might need to add some more carbohydrate or insulin dose before, during, and after activities to avoid lowering your blood sugar. Importantly, the WHO guidelines support that any level of activity is better than none – so there is no need to start with anything too vigorous, and patients who are currently sedentary can start by walking for short distances and slowly increase their activity level (Bull et al., 2020). Patients should also ask for advice on any foot issues or heart symptoms prior to starting.
Smoking cessation
Smoking is a known modifiable risk factor for type 2 diabetes (T2D) (Ismail, Materwala and Al Kaabi, 2021) and is a risk factor for cardiovascular diseases. A recent meta-analysis of cohort studies concluded that there was a 16% reduced risk of diabetes in long-term ex-smokers who did not gain weight compared with continuing smokers (HR 0.84) while that risk was increased in recent quitters, although to a lesser degree, in the short term (HR 2.20) (Yu et al., 2026). This does not contradict the idea of quitting, since it indicates that weight management and blood sugar monitoring should be implemented at the time of quitting. Both NICE (2025) and the ADA PPC (2026a) recommend behavioural support to be provided in addition to stop-smoking medicines and support for stopping tobacco and vaping as an integral part of diabetes care.
Education and ongoing support
Structured education at diagnosis and further reinforcement is recommended by NICE (2026) and self-management education and support is recommended for all people with diabetes by the ADA PPC (2026a). As practice nurses, we can assist patients with the realistic goals, review their medical record with them at every encounter and make plans accordingly.
6. Conclusion
In type 2 diabetes, the regulation of glucose levels (insulin and glucagon) is disturbed due to insulin resistance and reduced insulin production. Poorly controlled glucose levels (hyperglycemia) impact energy production and long-term vascular health, since cells require glucose and oxygen to produce ATP. However, if results are interpreted and acted upon, evidence for decision making can be recorded in HbA1c and (where appropriate) home glucose, and evidence can be recorded in home glucose readings. Weight loss, a healthy diet, regular exercise and quitting smoking can help control the disease and can help some people reach remission. Patients will be able to manage their condition safely and minimize risks of complications with clear information, structured education and regular review.
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