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[bookmark: _Toc242151251]Introduction
Diabetes mellitus is a chronic metabolic disorder in which the blood sugar is above normal. The cells of the body require glucose as a source of energy but it must be kept within a normal range for the body to function normally. The main types of diabetes are type 1, type 2 and gestational diabetes. Type 1 diabetes is when the immune system attacks the pancreatic beta cells those which make insulin and Type 2 diabetes is when the body becomes insulin-insensitive and, over time, the pancreas does not produce enough insulin to make up the difference. Type 2 diabetes is the most prevalent type and is linked to risk factors that can be modified or not (NHS, 2026a).
Type 2 diabetes is relevant to primary care because overweight and obesity, physical inactivity, poor food and drink choices, family history and high blood pressure are factors associated with the incidence of type 2 diabetes. Factors such as genetic influences may play a role in determining an individual’s risk. The NHS considers that there are certain groups of people who are at an increased risk including those who are overweight, lack physical activity, have a close relative with Type 2 diabetes or specific ethnic groups (NHS, 2026b). One other modifiable risk factor is smoking. There is evidence that smokers are significantly more likely to develop Type 2 diabetes and that smoking after the diagnosis of diabetes can make it harder to control diabetes and make it more likely to develop complications (CDC, 2024).
It is important for patients to understand diabetes since it is a disease that requires more than medication to manage. Patients should be educated about glucose regulation, energy generation in the body, monitoring blood glucose and how lifestyle decisions affect the body and its glucose regulation. The more people know about their condition the more able they will be to engage in their care and minimise potential long-term complications.
[bookmark: _Toc242151252]Maintaining Blood Glucose at a Safe and Effective Level
Glucose homeostasis is the process of maintaining blood glucose in a healthy person. The pancreas is key as it secretes hormones, insulin and glucagon. Carbohydrates are broken down to glucose after eating and put into the blood stream. An increase in blood glucose stimulates the beta cells of the pancreas to release insulin. Insulin permits many cells of the body, especially muscle and fat cells, to absorb glucose from the blood. It also encourages the accumulation of extra glucose as glycogen in the liver and muscles and helps decrease glucose manufacturing by the liver. As a result, the blood glucose returns to its normal level (NIDDK, 2021).
The alpha cells of the pancreas secrete glucagon when blood glucose levels drop especially between meals and during fasting. The action of glucagon is opposite to that of insulin in general. Activates the liver to release and use up stored glycogen. It also promotes the secretion of glucose from the liver, when needed. Insulin and glucagon thus work together to keep the glucose level of the body within the normal range and constantly available for the needs of the tissues (NIDDK, 2021).
This control system is lost in Type 2 diabetes. Insulin resistance is when the cells become less responsive to insulin and glucose is not taken up from the bloodstream as readily. Initially, the pancreas will compensate by making more insulin however over time, the beta-cell function may decrease. The liver might also produce excess glucose. These mechanisms help to maintain hyperglycaemia for the long-term (NIDDK, 2021). To achieve glyceric control, however a combination of lifestyle changes, medication and clinical monitoring and patient education is required. NICE suggest individual agreement of HbA1c targets in adults with Type 2 diabetes and review as appropriate to the person. An important measure of long-term glycaemic control, HbA1c gives an indication of average blood glucose levels over the last two to three months (NICE, 2026). 
[bookmark: _Toc242151253]Oxygen and Glucose in Cellular Energy Production
Glucose is useful because it is a source of chemical energy for cells to use in their activity. But glucose cannot be directly utilized by all cellular functions. In cellular respiration, the chemical energy in glucose is transferred to ATP, the most readily usable form of energy in cells. The aerobic cellular respiration is a multi-step process. Glucose is first converted to pyruvate in the cytoplasm and some ATP is produced. Pyruvate is then converted and fed into the citric acid cycle in the mitochondria. This generates carbon dioxide and high energy electron carrier molecules like NADH and FADH₂. Energy is passed to the inner mitochondrial membrane electron transport chain through these electron carriers. In the last step, oxygen is indispensable as terminal electron acceptor. The energy released via electron transfer is used to set up a proton gradient to be used in oxidative phosphorylation to make ATP (OpenStax, 2022).
The simplified representation of aerobic cellular respiration is: 
Glucose + oxygen = carbon dioxide + water + ATP (energy).
Glucose, oxygen and ATP are very important in relation to diabetes. Glucose must be available to cells and metabolised appropriately to provide energy. Glucose is taken up by insulin into many tissues and oxygen is delivered by the cardiovascular and respiratory systems to allow efficient aerobic metabolism. In severe cases of glucose disturbance, cells or organs can be damaged in the presence of excess glucose in the blood. Hence, these levels of blood glucose are critical to the normal functioning of the cells and the whole organism.
[bookmark: _Toc242151254]Importance of Recording and Tracking Blood Glucose
Keeping a record of blood glucose levels and recording them over time will help some people with Type 2 diabetes know what works for them when they eat, exercise, take their medicines, fall ill or for other reasons. A regularly taken record can detect trends that might not be obvious from an irregular measurement.
An important point to mention is that not all Type 2 diabetics require regular monitoring of their levels of capillary blood glucose. NICE does not recommend routinely offering self-monitoring to all adults with Type 2 diabetes. It may be suitable for individuals taking insulin, for those who suffer from hypoglycaemia, those who require insulin under specific conditions or for pregnant women or women who are planning pregnancy. In some cases, short-term monitoring is also helpful e.g. when starting corticosteroid treatment or if there is a suspicion of hypoglycaemia (NICE, 2026). This implies that monitoring should be personalized and not assumed for every patient.
If clinically indicated, patients should be trained to obtain accurate readings if self-monitoring is indicated to record the readings and understand what the readings indicate. They should be familiar with their agreed target range and be aware of when to reach out to their health care provider. Structured assessment of individuals who self-monitor their glucose is recommended by NICE to include assessment of their method of testing, frequency of testing and their ability to interpret results (NICE, 2026). Patients can keep a record of their glucose levels along with their food intake, exercise, medication and any illness. Regular monitoring for cardiovascular risk, kidney health, eyes, feet and other diabetes complications is all important and patients will need regular reviews of their HbA1c levels.
[bookmark: _Toc242151255]Evidence-Based Lifestyle Recommendations
A healthy lifestyle is a key part of the treatment for Type 2 diabetes. There is a need to individualize recommendations as people have varying cultural backgrounds, preferences for foods, physical abilities, socio-economic situations and health objectives. The joint approach is likely to yield changes that patients can sustain over time.
[bookmark: _Toc242151256]Healthy diet
The direct effect of diet on blood glucose is due to the conversion of carbohydrate containing foods into glucose. Patients however should not be led to believe that they are on a "diabetes diet" which is one that restricts or eliminates all sugar. Rather, patients should be prompted to make healthier choices more often and make sustainable eating habits (Diabetes UK, 2026a). A healthy eating pattern should feature vegetables, fruit, wholegrains, pulses, nuts and foods with high levels of nutrients and low amounts of processed foods, refined carbohydrates and sugar-sweetened beverages. 
The quantity of the portion is also important. Whole fruit can be part of a healthy diet, but sugary drinks, sweets and highly processed snacks can add lots of free sugar. The wholegrain options with more fibre can promote good health and maintain blood glucose (Diabetes UK, 2026a). Even for overweight patients, slow and steady weight loss can offer significant benefits. Weight loss will help improve blood glucose, blood pressure and cholesterol levels and can help bring some people with Type 2 diabetes into remission (NHS, 2025). Appropriate professional advice should be given to patients who are thinking about major dietary changes, especially those taking glucose-lowering drugs.
[bookmark: _Toc242151257]Physical activity and exercise
Exercise can help boost the sensitivity of insulin to glucose uptake by skeletal muscles. This implies that exercise can help in achieving better glucose control, improve cardiovascular fitness and help in weight management as well. According to Diabetes UK, adults should try to do between 150 and 300 minutes of moderate-intensity activity per week, spread out into smaller chunks of time throughout the week (Diabetes UK, 2026b). Those who are inactive should be encouraged to begin slowly. Brisk walking, cycling, swimming or other appropriate types of activities can be integrated into one’s daily life. 
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Smoking cessation is especially vital as smoking raises the likelihood of developing Type 2 diabetes and makes it more challenging to manage diabetes. Nicotine increases blood glucose and the inflammation and vascular damage caused by tobacco smoking enhance health risks. People with diabetes who smoke have greater risks of cardiovascular, kidney, eye and nerve complication (CDC, 2024). Smoking cessation referrals to appropriate cessation services, behavioural support and appropriate pharmacological interventions can enhance the chances of successful smoking cessation. 
[bookmark: _Toc242151259]Patient education and sustainable behaviour change
Patients are most likely to change their lifestyles if they understand the reasons behind the suggested changes. Education does, therefore, need to relate behaviour to measurable results. For instance, patients may be motivated to establish realistic targets for physical activity, nutrition, weight loss, smoking cessation and glucose monitoring. It may be easier to keep up a series of small changes over time than several big changes at once. 
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Type 2 diabetes is a complicated metabolic disease with reduced insulin activity and decline in insulin production adding to high blood glucose. Coordinated action of insulin, glucagon, liver, muscles and other tissues is essential to maintain glucose at the appropriate level. There are also two other essential molecules for cellular respiration - the production of ATP for regular physiological processes - glucose and oxygen. Some patients with Type 2 diabetes may benefit from blood glucose monitoring to detect patterns and guide treatment choices but for others it is not essential to have a daily routine of self-monitoring. Assessment of longer-term glycaemic control is still a focus of clinical measures, including HbA1c.
Patient education, therefore, should be tailored, evidence-based and based on realistic behaviour change. Primary healthcare practitioners, when implementing education, suitable monitoring, clinical review and lifestyle interventions can support the person with Type 2 diabetes in managing their condition safely and support their long-term health and quality of life.
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