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Introduction 
Diabetes mellitus is chronic metabolic disorder characterised by persistent hyperglycaemia resulting from defects in insulin secretion, insulin action, or both (world health organization, 2023). Type 2 diabetes is the most prevalent form, accounting for approximately 90% of all diabetes cases worldwide (international diabetes federation, 2023). It typically develops due to insulin resistance combined with a relative insulin deficiency and is strongly associated with lifestyle and genetic factors.
Risk factors for type 2 diabetes include increasing age, obesity, physical inactivity, poor dietary habits, family history, smoking, and certain ethnic backgrounds (NICE, 2022). Socioeconomic factors and limited access to healthcare services also contribute to increased prevalence. If poorly manged, diabetes can lead to serious complications such as cardiovascular disease, neuropathy, retinopathy, and reduced quality of life.
As practice nurse working within a GP surgery, it is essential to support patients in understanding their condition and actively engaging in self-management strategies. This report aims to explain how blood glucose level is regulated, how glucose and oxygen are used to produce energy, the importance of blood glucose monitoring in type 2 diabetes, and evidence-based lifestyle recommendations to improve patient outcomes.
Prevalence and impact of type 2 diabetes on health services
Type 2 diabetes represents a significant and growing public health challenges both in the UK and globally. The international diabetes federation (2023) estimates that over 4.3 million people in the UK are living with diabetes, with type 2 diabetes accounting for majority of cases. The increasing prevalence places substantial pressure on primary care services, including GP surgeries, community nursing, and outpatient clinics.
The condition is associated with increased healthcare utilisation due to its chronic nature and the risk of long-term complications. Individuals with poorly controlled diabetes are more likely to require hospital admissions related to cardiovascular disease, renal failure, and foot complications, including ulceration and amputation (NHS, 2023). This complication not only impact physical health but also contribute to psychological distress, reduced independence, and diminished quality of life.
From a nursing perspective, early education and preventative strategies are essential to reduce disease progression and associated healthcare costs. Supporting patients in understanding the importance of lifestyle behaviour and self-monitoring enable more effective engagement with treatment plans and improve long term outcomes.

Regulation of blood glucose levels 
Blood glucose levels are tightly regulated to ensure that the body has a continuous supply of energy while preventing damage caused by hyperglycaemia or hypoglycaemia. In healthy individuals, this regulation is achieved primarily through the actions of the hormone's insulin and glucagon, produced by the pancreas.
After consuming carbohydrates, glucose is absorbed into the bloodstream, causing blood glucose levels to rise. in response, the pancreas releases insulin from the beta cells of the islets of Langerhans. Insulin facilitates the uptake of glucose into body cells, particularly muscle and adipose tissue, where it can be used for energy or stored as glycogen in the liver and muscles (Tortora and Derrickson, 2021).
When blood glucose levels fall, such as between meals or during fasting, the pancreas releases glucagon from alpha cells. Glucagon stimulates the liver to break down stored glycogen into glucose which is release into the bloodstream to maintain normal blood glucose levels (Marib and Hoehn,2022).
In type 2 diabetes, insulin resistance occurs when body cells fail to respond effectively to insulin. Over time the pancreas may become unable to produce sufficient insulin to overcome this resistance, leading to persistent hyperglycaemia. This impaired regulation increases the risk of long-term complication and highlights the importance of effective blood glucose management strategies.
Blood glucose regulation is an example of a negative feedback mechanism that maintains homeostasis within the body. In addition to insulin and glucagon, other hormones such as cortisol, adrenaline, and growth hormone also influence blood glucose levels, particularly during period of stress or illness (Guyton and Hall, 2021). 
Cortisol and adrenaline increase blood glucose availability by stimulating gluconeogenesis and glycogenolysis. While this response is beneficial during acute stress, chronic stress can contribute to sustained hyperglycaemia and worsening insulin resistance in individual with type 2 diabetes. This highlights the importance of addressing psychosocial factors as part of diabetes management.
In addition to physiological benefits, regular blood glucose monitoring has important psychological and educational advantages. By observing the impact of daily behaviours on glucose levels, patients gain a clearer understanding of how diet, exercise, and medication influence their condition (Diabetes UK, 2023). To treatment plans. Patients who actively engage in self-monitoring are more likely to feel control of their condition and less dependent on healthcare professionals for decision making. However, it is important that monitoring is accompanied by appropriate education, as misinterpretation of results can lead to anxiety or inappropriate self-adjustment of medication.
Practice nurses play key roles in providing education on targets ranges, frequency of testing, and appropriate responses and abnormal readings. This support ensures monitoring remains a positive and effective self-management tool.
Food gets digested and absorbed into the bloodstream from the small intestine this makes the blood sugar level rise.
So, energy (glucose) that is not needed immediately is stored in the liver-to facilitate this storage process, the pancreas releases insulin this allows the glucose in the blood to be converted to glycogen and stored in the liver.
When the blood sugar levels fall the glycogen levels in the liver is converted back to glucose and discharged into the blood stream to support the body's need for energy.this conversion back to glucose occurs when the pancreas releases glucagon an enzyme that is opposite the process.
For people with type2 diabetes the pancreas does not work as well as it should, and not enough insulin produced to allow the glucose to be sorted as glycogen, so this means that blood sugar level stay higher than they should leading to demage to blood vessels and other health problems.
A diet that limits the intake of sugary, or high calories food can help the body and the pancreas to maximise its effectiveness sometimes tablets to make the pancreas work harder and produced a bit more insulin can help but a diet that is not too demanding in digesting glucose is also important.  


Cellular metabolism: use of oxygen and glucose in energy production
Glucose is the primary energy source for the body's cells. Energy production occurs through a series of metabolic pathways collectively known as cellular respiration, which requires both glucose and oxygen.
The first stage of cellular respiration is glycolysis, which occurs in the cytoplasm of the cell. During glycolysis, one molecule of glucose is broken down into two molecules of pyruvate producing a small amount of adenosine triphosphate the body's energy currency (Guyton and Hall, 2021).
When oxygen is available, pyruvate enters the mitochondria and undergoes further processing in the kerbs cycle. This cycle generates high-energy electrons that are transferred to the electron transport chain. Oxygen acts as the final electron acceptor, allowing oxidative phosphorylation to occur and producing a large amount of ATP (Tortora and Derrickson, 2021).
In individual with poorly controlled diabetes, insufficient insulin action limits glucose uptake into cells. As a result, cells may rely on alternative energy sources such as fatty acids, leading to the production of ketones. Chronic reliance on this pathway can result in metabolic disturbances and fatigue, emphasising of maintaining effective glucose utilisation.

Importance of recording and tracking blood glucose levels 
Monitoring blood glucose level is a fundamental component of type 2 diabetes management. Regular monitoring allows individual to understand how their blood glucose respond to food intake, physical activity, medication, illness, and stress.
Self-monitoring of blood glucose (SMBG)enables patients to identify patterns and trends, helping them make informed decisions regarding lifestyle choices and treatment adherence (Diabetes UK, 2023). For example, recognising post-meal glucose spikes may encourage dietary modifications, while detecting low readings can prevent hypoglycaemics episodes.
From a clinical perspective, recorded glucose data supports healthcare professionals in evaluating treatment effectiveness and making necessary adjustment to medications regimens long-term monitoring also reduce the risk of complications by promoting tighter glycaemic control (NICE, 2022).
Educating patients on proper monitoring techniques and the significance of their readings empowers them to take an active role in managing their condition, improving both safety and long-term outcomes.
The role of practice nurse in diabetes education
Practice nurses are central to the management of type 2 diabetes within primary care settings. Their role includes patients' education, health promotion, monitoring of clinical outcomes, and coordination of care. Building therapeutic relationships allows nurses to tailor education to individual patient's needs, literacy levels, and cultural backgrounds.
Effective education involves explaining physiological processes in an accessible manner, empowering patients to make informed decisions about their health. Structured education programmes, such as (Diabetes Education and Self-Management for ongoing and Newly Diagnosed), have demonstrated improvements in glycaemic control and patient confidence (NICE, 2022). 
Ongoing follow up and reinforcement of key messages are essential, as behaviour change is a gradual process. By adopting a supportive and non-judgemental approach, practice nurses can help patients overcome barriers to lifestyle change and improve long-term adherence. 

Lifestyle modifications to improve type 2 diabetes management 
Diet
Dietary management plays a vital role in controlling blood glucose levels. evidence suggests that the diets rich in whole grains, fruits, vegetables, lean protein, and healthy fats can significantly improve glycaemic control (Diabetes UK, 2023). Reducing intake of refined carbohydrates and sugary foods helps prevent rapid glucose spikes.
Portion control and regular meal timing also contribute to stabilising blood glucose levels. Patient education should focus on understanding carbohydrates counting and the glycaemic index to support informed food choices.
Physical activity 
Regular physical activity improves insulin sensitivity and promotes glucose uptake by muscle cells. The NHS recommends at least 150 minutes of moderate-intensity exercise per week for adults with type 2 diabetes (NHS, 2023). Activities such as brisk walking, swimming, and cycling are accessible and effective.
Smoking cessation
Smoking is a significant modifiable risk factor for type 2 diabetes complications.it increase insulin resistance and the risk of cardiovascular disease. Smoking cessation has been shown to improve insulin sensitivity and overall health outcomes (WHO, 2023).
Practice nurses play a vital role in offering smoking cessation support, including behavioural counselling and referral to cessation programmes.
Weight management
Weight reduction in overweight individuals with type 2 diabetes has been strongly associated with improved glycaemic control and, in some cases diabetes remission. Even modest weight loss of 5-10% can result in significant metabolic benefits (Lean et al., 2018).
Stress management and sleep
Emerging evidence suggests that chronic stress and poor sleep quality negatively affects blood glucose regulation. Stress hormones such as cortisol increase insulin resistance, while sleep deprivation disrupts glucose metabolism and appetite regulation (WHO, 2023).
Encouraging stress reduction techniques, including mindfulness, relaxation exercise, and adequate sleep hygiene, can complement traditional lifestyle interventions. Addressing these factors support a comprehensive approach to diabetes management and recognises the complex interplay between physical and mental health.
Long term complications and the importance of early intervention 
Poorly controlled type 2 diabetes is associated with both microvascular and macrovascular complications. Microvascular complications include retinopathy, nephropathy, while macrovascular complications effect the cardiovascular system, increasing the risk of heart attack and stroke (NHS, 2023). 
Early interventions through lifestyle modification and regular monitoring significantly reduces the risk of these complications. Maintaining blood glucose level within target ranges slows disease progression and improves life expectancy. Patient education at the primary care level is therefore critical in preventing avoidable complications and reducing the long-term burden on healthcare services.
Conclusion 
Type 2 diabetes is a complex chronic condition requiring effective self-management and ongoing support. Understanding the regulation of blood glucose levels and the role of glucose and oxygen in energy production provides a foundation for informed patient engagement. Regular monitoring of blood glucose levels enables safer management and reduces the risk of complications.
Evidence based lifestyle interventions, including dietary modification, physical activity, smoking cessation, and weight management, are central to improving outcomes for individuals with type 2 diabetes. As a practice nurse, providing clear education and support empowers patients to take control of their condition and enhances long-term health and quality of life.
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