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Diabetes mellitus, Psychological Blood Glucose Regulation and the Role of a Practice Nurse in Patient Management.

In response to the increasing number of patients being diagnosed with diabetes within the community, the practice nurse has been assigned an important role in supporting the management of this growing patient population. The role involves providing clinical support, patient education, routine monitoring, and guidance to help individuals understand their condition and become more involved in managing their own health. As diabetes is a long-term condition that requires continuous care, effective patient education and regular monitoring are essential in reducing the risk of complications and improving quality of life.
As part of this role, the practice nurses carry out regular diabetes reviews, monitor important health indicators, and provide personalised advice regarding healthy eating, physical activity, weight management and medication adherence. One key measurement monitored during diabetes reviews is glycated haemoglobin (HbA1c), a blood test that reflects a person's average blood glucose levels over the previous two to three months. Monitoring HbA1c enables healthcare professionals to assess how effectively diabetes is being managed and determine whether treatment plans require adjustment (NICE CKS, 2024).   
Diabetes mellitus is chronic metabolic disorder characterised by elevated blood glucose levels resulting from inadequate insulin production, ineffective insulin action, or both. Insulin is a hormone produced by the beta cells of the pancreas that enables glucose to move from the bloodstream into body cells, where it is used to produce energy. There are two main types of diabetes. Type 1 Diabetes is an autoimmune condition in which the body's immune system destroys the insulin producing beta cells of the pancreas, meaning lifelong insulin therapy is required (NHS,2025). In contrast, Type 2 diabetes develops when body cells become resistant to insulin, and over time the pancreas is unable to produce enough insulin to overcome the resistance. Type 2 diabetes accounts for approximately 90% of all diabetes cases and is the primary focus of this report.
Several biological and lifestyle factors increase the risk of developing Type 2 diabetes. According to NICE CKS (2024), obesity, particularly excess abdominal fat, physical inactivity, increasing age, family history, previous gestational diabetes, polycystic ovary syndrome (PCOS), and certain ethnic backgrounds, including South Asia, Black African and Black Caribbean populations, significantly increase the likelihood of developing the condition. Diets high in refined carbohydrates and sugars, together with smoking and sedentary lifestyles, further contribute to insulin resistance and disease progression. 
Patient education is fundamental within general practice because it enables individuals to understand their condition and actively participate in managing it. Practice nurses plan an essential role in delivering evidence-based education on medication adherence, blood glucose monitoring, healthy eating and lifestyle modification. Empowering patients with the knowledge and confidence to self-manage their diabetes can improve glycaemic control, reduce the risk of long-term complications, improve quality of life and reduce the demand on healthcare services (Lawal et al., 2025; Lewis et al., 2024). This Is particularly relevant to the case study, where patients attending diabetes clinic require ongoing education and support to safety manage their condition and achieve better long-term health outcomes.
Estimated prevalence of diagnosed and undiagnosed Type 2 diabetes among people aged 16 years and over in the England (GOV.UK,2025)
The figure highlights the increasing prevalence of the Type 2 diabetes within England, demonstrating the growing demand for diabetes services within primary care. The increasing number of individuals living with diabetes supports the need for practice nurses to provide education, monitoring and support to help patients manage their condition effectively (GOV.UK,2025)
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Figure 2: Percentage of people with diabetes receiving all 9 recommended care processes in England between 2020 and 2024 (GOV.UK,2025).
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This figure demonstrates the important of structured diabetes care within primary healthcare settings. The nine care processes recommended by NICE include monitoring areas such as blood pressure, Cholesterol, kidney function and retinal screening. Practice nurses play an important role in supporting patients to attend reviews and understand how monitoring can prevent complications associated with diabetes (GOV.UK,2025).
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Figure 3: Achievement of treatment targets among people with Type 2 in England (GOV.UK,2025).
 maintained between approximately 4 and 6 mmol/L while people with diabetes are generally advised to maintain blood glucose levels between 4 and 7 mmol/L before meals (Yanagisawa,2023; NHS Tayside, 2024). Maintaining blood glucose within this normal range is essential because both hyperglycaemia (high blood glucose) and hypoglycaemia (low blood glucose can result in confusion, dizziness, seizures and loss of consciousness.

Blood glucose is regulated through negative feedback mechanism involving the pancreas, liver, skeletal muscles, The figure demonstrates the importance of regular monitoring in Type 2 diabetes management. Monitoring measures such as a HBA1C provide information about long term blood glucose control and allow healthcare professionals to identify whether treatment plans require adjustment. Consistent monitoring helps reduce the risk of diabetes related complications and supports patient-centred care. (GOV.UK,2025)
Homeostasis is the process by which the body maintains a stable internal environment despite changes occurring both internally and externally. One of the most important examples of homeostasis is the regulation of blood glucose concentration because glucose is the body's primary source of energy for cellular respiration in healthy individuals, fasting blood glucose levels are normally adipose tissue and the hormones insulin and glucagon. Negative feedback refers to a physiological process in which changes away from the normal range trigger responses that restore balance.
An effective way of understanding this process is to compare it to fuel gauge of a car. When the fuel tank is full, the gauge signals that no additional fuel is required. Similarly, after eating a meal containing carbohydrates, glucose is absorbed from the digestive tract into the bloodstream, causing blood glucose concentration to rise. Beta cells located within the islets of Langerhans in the pancreas detect this increase and release insulin into the bloodstream.

Insulin binds to receptors on muscle and adipose cells, stimulating glucose type 4 (GLUT 4 transportations) proteins to move the cell membrane. These transporters allow glucose to enter cells, where it is used during cellular respiration to produce ATP, the body's main source of usable energy. Excess glucose is moved to the liver and skeletal muscles, where it is converted into glycogen for storage through a process known as glycogenesis. As glucose is remove from the bloodstream, blood glucose concentration gradually returns to its normal range, completing the negative feedback cycle (Yanagisawa, 2023; BBC Bitesize, n.d.) 

Figure1. Blood glucose regulation by insulin after a meal.
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Demonstrates how insulin released from the pancreas enables glucose uptake by body cells and promotes storage in the liver, restoring blood glucose to normal levels.


  
During fasting, prolonged exercise or periods between meals, body cells continue using glucose for respiration, causing blood glucose levels to decrease. Alpha cells within the pancreas detect this fall and release glucagon. Glucagon acts primarily on the liver, stimulating glycogenolysis, the breakdown of stored glycogen into glucose. The liver then releases glucose into the bloodstream, restoring blood glucose levels to the normal range. This mechanism ensures that vital organs, particularly the brain, continue to receive a continuous supply of glucose for normal function.

In individuals with Type 2 diabetes, this homeostatic mechanism becomes impaired due to insulin resistance. Muscle and adipose cells no longer respond effectively to insulin, reducing the movement of GLUT 4 transportations to the cell membrane and limiting glucose uptake. Consequently, glucose remains within the bloodstream, resulting in persistent hyperglycaemia. Initially, the pancreas compensates by producing greater amounts of insulin. The combined effects of insulin resistance and declining insulin production contribute to chronically elevated blood glucose levels and substantially increase the risk of cardiovascular disease, diabetic nephropathy, diabetic neuropathy and diabetic retinopathy (Yanagisawa, 2023; NICE CKS, 2024).

Within the context of a case study, understanding blood glucose regulation enables for practise nurse to explain why regular monitoring, medication adherence and lifestyle modifications are essential. Educating patients and the physiological mechanisms underlying diabetes encourages informed decision-making, supports self-management and reduces the likelihood of developing preventable Complications.
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Figure 2. Relationship between obesity and development of type 2 diabetes. Excess body fat increases insulin resistance, meaning cells respond less effectively to insulin and blood glucose remains elevated. (BBC Bitesize, n.d.).

Cellular respiration is the process by which body cells break down glucose to release energy in the form of adenosine triphosphate (ATP). ATP is often described as the energy currency of the cell because it stores and transfers energy needed for essential cellular activities, including muscle contraction, nerve impulse transmission, active transport and protein synthesis (BBC Bitesize, n.d.). Aerobic respiration is the body's main method of energy production and requires both glucose from food and oxygen obtained through breathing. Without a continuous supply of ATP, cells cannot perform the functions necessary for survival.
Aerobic respiration can be summarised by the following equation: 
Glucose + Oxygen = Carbon Dioxide + Water + ATP (Energy)
A useful comparison is to think of the cell as a power station. Glucose acts as fuel, oxygen allows the fuel to burn efficiently, and ATP is the electricity produced to power the body's cells. 
 Aerobic respiration occurs through three main stages: glycolysis, the citric acid (Kerbs) cycle, oxidative phosphorylation (electron transport chain), as presented. Together, these processes produce approximately 30-32 ATP molecules from one molecule of glucose (Osmosis, n.d.; BBC Bitesize, n.d.).
Glycolysis takes place in the cytoplasm of the cell and does not require oxygen directly. During this stage, one glucose molecule is broken down into two pyruvate molecules, producing a net gain of 2 ATP and NADH molecules. The pyruvate is then converted into acetyl-CoA before entering the mitochondria for the next stage of aerobic respiration (Osmosis, n.d.). 
The citric acid (Krebs) cycle occurs in the mitochondrial matrix. During this stage, acetyl-CoA is completely oxidised, producing carbon dioxide, 2 ATP, 6 NADH, and FADH2 molecules for each glucose molecules for each glucose molecule. These reduced coenzymes carry high – energy electrons to the final stage of aerobic respiration (Sapkota, 2026).
The final stage occurs on the inner mitochondrial membrane. Electrons carried by NADH and FADH2 pass through the electron transport chain, releasing energy that drives ATP synthesis. Oxygen acts as the final electron acceptor, combining with electrons and hydrogen ions to form water. This stage produces approximately 26-28 ATP, making it the most efficient stage of aerobic respiration (Osmosis, n.d.; BBC Bitesize, n.d.).  
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The three stages of aerobic respiration showing glycolysis, the citric acid (Krebs) cycle and oxidative phosphorylation within the mitochondrion (Osmosis, n.d.).
When oxygen supply is insufficient, such as during strenuous exercise or Reduced tissue perfusion. Aerobic respiration cannot continue because oxygen is unavailable as the final electron acceptor is the electron transport chain. Cells therefore switch to anaerobic respiration to maintain ATP production. (TeachMePhysiology, n.d.) 
Under anaerobic conditions, only glycolysis continues in the cytoplasm. Pyruvate produced during glycolysis is converted into lactate by the enzyme lactate dehydrogenase. This reaction regenerates NAD+, allowing glycolysis to continue producing a small amount of energy. However, anaerobic respiration generates only 2 ATP molecules per glucose, compared with approximately 30-32 ATP during aerobic respiration, making it far less efficient (TeachMePhysiology, n.d.).
Accumulation of lactate can lower blood pH, resulting in lactic acidosis if production exceeds removal. Lactate is normally transported to the liver, where it is converted back into glucose through gluconeogenesis, or to other tissues where it is converted back into pyruvate for aerobic metabolism.

For individuals with Type 2 diabetes, poor glucose control may reduce oxygen delivery to tissues due to vascular complications. Although diabetic ketoacidosis is more commonly associated with Type 1 diabetes, severe metabolic imbalance can impair normal cellular respiration, emphasising the importance of maintaining stable blood glucose levels (TeachMePhysiology, n.d.).
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Regular monitoring of blood glucose is an essential part of Type 2 diabetes management because it helps patients and healthcare professionals assess Glycaemic control and identify when treatment adjustments may be needed. One important measurement used during diabetes reviews is glycated haemoglobin (HbA1c). This blood test provides an estimate of average blood glucose levels over the previous two to three months and helps evaluate whether current management strategies are effective (NHS, 2025).

Patients may also use self-monitoring of blood glucose (SMBG), which involves measuring glucose using a finger-print test, or continuous glucose monitoring (CGM), where a sensor measures glucose levels continuously. CGM can help identify patterns of hyperglycaemia and hypoglycaemia and allows patients to make informed decisions about diet, activity and medication.
For patients in the case study, consistent monitoring supports the practise nurse in providing personalised education, improving self-management and reducing the risk of diabetes - related complications.
 
Lifestyle changes are a key component of type 2 diabetes management and can improve blood glucose control, reduce cardiovascular risk and support long term health outcomes. Practise nurses have an important role in providing education and encouraging sustainable lifestyle changes.

Dietary management should focus on improving nutritional quality rather than following a restrictive diet. Evidence from Nutrients (2023) Indicates that dietary patterns including the Mediterranean diet, DASH diet, low carbohydrate diets, and plant-based diets can improve glycaemic control, weight Management and cardiovascular health. The dietary approaches encourage increased consumption of vegetables, fruit, legumes, whole grains, lean proteins and healthy fats while reducing processed foods and refined carbohydrates. 

Low glycaemic index foods and increased fibre intake can help reduce rapid increases in blood glucose after meals, portion control and personalised dietary advice and important Because patients have different nutritional needs and preferences (NICE CKS, 2024).
Physical activity also plays an important role insulin sensitivity. Exercise increases glucose uptake by muscle cells, helping reduce blood glucose levels. Adults with Type 2 diabetes should aim for at least 150 minutes of moderate- intensity physical activity each week, alongside resistance exercise where appropriate (WHO, 2020).

Smoking cessation is another important intervention because smoking increases insulin resistance and significantly increases cardiovascular risk in people with diabetes. Practise nurses should provide support through education, behavioural support and referral to smoking cessation services. (Diabetes UK,2024).

Type 2 diabetes is a complex metabolic condition caused by insulin resistance and impaired insulin function, resulting in persistent high blood glucose levels. Understanding blood glucose regulation and cellular respiration highlights the importance of maintaining effective glucose control to prevent complications.
Regular monitoring, including HbA1c testing and glucose tracking allows patients and healthcare professionals to evaluate treatment effectiveness. Evidence- based lifestyle changes, including healthy dietary choices, regular physical activity and smoking cessation, support improved glycaemic control and reduced long term risks. 
The practise nurse has a vital role in educating and supporting patients to develop confidence in self-management. Although type 2 diabetes cannot currently be cured, effective management can significantly improve quality of life and reduce complications.
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	d☐
	[Literature] I have used a minimum of 10 credible, up-to-date sources (mostly last 5 years)
	yes

	☐
	[Literature] All sources are cited in UWTSD Harvard Style with in-text citations throughout
	yes

	☐
	[Literature] All in-text citations appear in the reference list and vice versa
	yes

	☐
	[Knowledge] I have defined diabetes and described Type 1 vs Type 2 clearly
	yes

	☐
	[Knowledge] I have explained homeostasis and the dual hormone feedback loop (insulin & glucagon)
	yes

	☐
	[Knowledge] I have used correct anatomical terms (e.g. islets of Langerhans, β-cells, α-cells, GLUT4, glycogenesis)
	yes

	☐
	[Knowledge] I have explained aerobic cellular respiration including glycolysis, Krebs cycle, and ATP production
	yes

	☐
	[Cognitive] I have not just described facts — I have explained why and how things happen
	yes

	☐
	[Cognitive] I have linked anatomy and physiology throughout (structure → function)
	yes

	☐
	[Cognitive] Any diagrams/tables are labelled and their relevance is explained in the text
	yes

	☐
	[Practical] I have linked physiological content back to the case study scenario throughout
	yes

	☐
	[Practical] I have included monitoring methods and evidence-based lifestyle recommendations
	yes

	☐
	[Transfer] My report follows the required structure (Introduction → ... → Conclusion → References)
	yes

	☐,
	[Transfer] My report is within the 2,000 word limit (+/- 10% = 1,800–2,200 words)
	I have 667 more words

	☐
	[Transfer] I have deleted all guiding prompts from the template before submitting
	yes
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