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1. Introduction 
You see patients with diabetes every day as part of the primary care team. I’ll be honest, it can still be hard. Patients are continuously flooding the department, management can become complex, and it negatively impacts patients’ everyday lives. Making sure they are recognised early on, building rapport and providing education in a non-threatening way is key to safe practice. Patients who receive education early are less likely to experience complications and will work toward improving long-term outcomes.
Diabetes mellitus refers to a group of metabolic disorders characterised by chronic hyperglycaemia due to the body’s inability to maintain blood glucose homeostasis. Type 1 diabetes results from little to no insulin production by pancreatic beta-cells (due to autoimmune destruction), Type 2 diabetes results from impaired insulin utilisation and progressive β-cell dysfunction, while gestational diabetes occur during pregnancy. Polyuria, polydipsia, fatigue and blurred vision are common presenting symptoms. Complications from poor management include cardiovascular disease, nephropathy, neuropathy and retinopathy.
Obesity, physical inactivity, unhealthy diet, smoking, advancing age, ethnicity, family history and stress have been shown to increase risk of Type 2 diabetes. Many of these risk factors are preventable which reinforces the need for timely intervention as part of primary care.
Diabetes management includes lifestyle modification, structured self-monitoring of blood glucose (SMBG), and pharmacological intervention if indicated. The focus of this paper will be primary care management of Type 2 diabetes within the UK. Self-management of diabetes and patient education will be emphasised. The theories and concepts mentioned below will be applied to a specific case of my own father Mr Kihani.


2. Context 
Mr Kihani attended his GP surgery today for a review. During your consultation he mentioned increased fatigue, thirst, and frequency of urination. His fasting blood glucose was 8.4 mmol/L and HbA1c 7.8%, both above diagnostic cutoffs for T2DM. Both are indicative of chronic hyperglycaemia. Patient goals moving forward include understanding the pathological processes at play and identifying lifestyle modifications that will lower his risk of complications. This case is perfect to demonstrate the knowledge gap many patients face upon diagnosis and reaffirms the need for responsive, structured education (Jarvis et al., 2010).
Diabetes mellitus occurs when blood glucose levels are elevated above normal ranges. The mechanism by which this occurs is insulin deficiency or inadequate insulin action. Insulin facilitates cellular uptake of glucose derived from digested carbohydrates. Without insulin, glucose cannot enter circulation. Normal fasting blood sugar values range from 3.5–5.5 mmol/L (Nichols, Hillier and Brown, 2008). With Type 2 diabetes, this process is hindered by insulin resistance in adipose and skeletal muscle tissue as well as progressive β-cell failure.

(a) Insulin Resistance 
Insulin resistance is a condition characterised by impaired glucose uptake despite adequate insulin levels. Muscle and adipose tissue fail to recognise and respond to insulin signalling. Without stimulated uptake by peripheral tissues, the pancreas compensates by producing excess insulin; over time this pancreatic stress can lead to β-cell dysfunction (Gar et al., 2021). Longstanding hyperglycaemia promotes insulin resistance and microvascular damage which can lead to microvascular and macrovascular complications. β-cell apoptosis induced by oxidative stress exacerbates insulin deficiency (CNOP et al., 2005; Newsholme et al., 2007). Diabetes education and early identification aim to reduce this impact by controlling blood sugars and promoting metabolic stability. Mr Kihani’s family history of diabetes, stressful occupation, and dietary habits likely played a factor in the development of his disease. Psychological stressors, inadequate support systems and anxiety surrounding diagnosis may impact his ability to self-manage. Studies suggest work-induced psychosocial stress can increase incidence of metabolic disorders and prevent individuals from practicing healthy behaviours (van der Molen et al., 2020). Diabetes education should take this into consideration. 

(b) Modifiable Risk Factors 
The strongest risk factor for developing type 2 diabetes is obesity. Increased adipose tissue releases free fatty acids and pro-inflammatory cytokines which inhibit insulin activity in hepatic and muscular tissue (Schuster, 2010). Studies show that losing 5-10% of body weight can reduce risk of diabetes by 58% in high-risk individuals (Knowler et al., 2009).
Physical inactivity can exacerbate insulin resistance. Regular exercise promotes skeletal muscle glucose utilisation independent of weight loss (Patja et al., 2005).
Diets high in refined carbohydrates, saturated fat, and ultra-processed foods can increase risk. Adherence to Mediterranean or DASH-style diets have been shown to promote healthy metabolic functioning and lower incidence of cardiovascular disease (Mozaffarian, 2016).
Smoking has been shown to increase risk of diabetes by 44% and promotes insulin resistance and endothelial dysfunction (Patja et al., 2005). Chronic heavy drinking has also shown to cause metabolic dysregulation and pancreatic stress (Kim et al., 2013).
Age is an established risk factor after the age of 40; however, cases in young adults have been increasing (Diabetes UK, 2023; Diabetes UK, 2024). Prevalence is also higher among specific ethnic groups and family history of diabetes.
When providing dietary education using person-centred approaches can help meet patients where they are. Mr Kihani mentions enjoying rice with most meals. White rice can be substituted with brown rice, or you can educate him on pairing refined grains with higher fibre options to improve his glycaemic response. Asking who prepares meals in the household and if he has support to make these changes can help you gauge how realistic goals should be.

3. Blood Glucose Homeostasis 
Blood glucose homeostasis refers to the maintenance of blood glucose levels needed to support metabolic processes. Tight regulation of blood sugar levels is coordinated by hormonal, neural, and hepatic input (Bano, 2013).
The brain and red blood cells rely on glucose as their main energy source and cannot store excess glucose. For this reason, regulation is especially important to prevent complications associated with hypoglycaemia and hyperglycaemia.

(a) Insulin–Glucagon Axis 
Hormones insulin and glucagon are produced by pancreatic islet cells. Beta cells release insulin while alpha cells release glucagon (Briant et al., 2016).
Low blood glucose promotes glucagon secretion while high blood glucose stimulates insulin release. Insulin facilitates glucose uptake by cells, glycogenesis, lipogenesis and protein synthesis. Insulin also suppresses hepatic gluconeogenesis and glycogenolysis. 
Glucagon has the opposite effect as insulin. When blood glucose levels fall too low, glucagon acts on hepatocytes to break down stored glycogen and release glucose into circulation via gluconeogenesis.
Type 2 diabetes is characterised by insulin resistance and inadequate suppression of hepatic glucose production. Patients should understand how eating regular meals, spreading out carbohydrates throughout the day and exercising help their blood sugars.

(b) Insulin Resistance and Beta-Cell Dysfunction 
Chronic hyperglycaemia promotes increased inflammatory signalling and insulin resistance (CNOP et al., 2005). The liver becomes resistant to insulin and continues to release glucose into circulation despite hyperglycaemia.
High blood glucose and elevated free fatty acids cause β-cell stress and apoptosis through induction of oxidative stress. As β-cell mass declines, insulin production decreases leading to worse glycaemic control.
Educating patients on this progressive nature of diabetes can empower them to make lifestyle changes that can preserve β-cell function.

4. Cellular Energy Production: The Role of Oxygen and Glucose 
Cells require oxygen and glucose for efficient energy production. Glucose enters the cell via insulin-regulated transporters and undergoes glycolysis in the cytoplasm. During glycolysis, glucose is broken down into pyruvate. While glycolysis does not require oxygen, it only produces small amounts of ATP. Pyruvate must enter the mitochondria and go through aerobic metabolism to produce large amounts of ATP. During aerobic metabolism, pyruvate is converted into acetyl-CoA and enters the Krebs cycle. This produces high energy molecules that pass electrons through the electron transport chain. Oxygen is required for oxidative phosphorylation. Oxygen accepts electrons which allow for production of ATP. ATP is the energy currency of cells and allows for muscles to contract, neurons to communicate, and cells to repair and perform metabolic functions. In summary, oxygen is critical for cellular metabolism.
Hyperglycaemia caused by insulin resistance and inadequate insulin production alters this process. Excess intracellular glucose forces mitochondria to produce more ATP, leading to an accumulation of free radicals. Free radicals are oxygen molecules with an uneven number of electrons. The build-up of free radicals causes oxidative stress. β-cells are particularly sensitive to oxidative stress and plays a role in β-cell dysfunction (Newsholme et al., 2007). Chronic exposure to hyperglycaemia causes oxidative stress and β-cell death. Fatigue is a common symptom of high blood sugars. Mr Kihani’s cells have access to glucose but lack the ability to metabolise it efficiently. The excessive glucose in his blood also causes microvascular damage and disrupts oxygen delivery to tissues.
Exercise increases glucose uptake and oxygen delivery. Contractions promote glucose transport into cells without the need for insulin. Regular exercise improves mitochondrial function and efficiency of energy production (Patja et al., 2005). Exercise induces production of new blood vessels which increases oxygen delivery and limits oxidative stress.
The notion oxygen helps carry glucose into cells can help patients understand the importance of exercise. Not only does exercise promote glucose uptake, but it increases oxygen delivery to help his cells metabolise glucose.

5. Significance of Monitoring 
Recommend that Mr Kihani checks his blood glucose once daily at minimum. Patients should check more frequently if they are changing medications or experiencing illness. Frequent checks allow patients to recognise symptoms of hypo and hyperglycaemia and intervene quickly (Schnell et al., 2013). Keeping HbA1c levels below 7% has been shown to reduce microvascular complications (UK Prospective Diabetes Study Group, 1998). Self-monitoring of blood glucose levels can help patients understand how their behaviours affect their blood sugar. Setting up patients with diabetes for success includes providing structured education on self-management (Jarvis et al., 2010). Writing down readings can help you and Mr Kihani notice trends and identify opportunities for diabetes education. Many patients can relate highs and lows to what they eat, but they may not understand how exercise and stress affects their blood sugars. Reviewing blood glucose logs can empower your patients to make healthy changes.

6. Lifestyle Management amd Recommendations 
(a) Modification of Diet and Nutrition 
Recommend a Mediterranean-style diet or DASH diet. Following one of these diets can lower metabolic and cardiovascular risk (Mozaffarian, 2016). Increasing fibre intake can slow digestion of glucose and improve insulin sensitivity.

(b) Set Goals 
Encourage patients to set realistic goals and work toward them. Patients who lose 5-10% of their body weight improve their glycaemic control (Knowler et al., 2009). Some patients benefit from enrolling in structured weight loss programmes or using motivational interviewing to enhance change.

(c) Exercise Regularly 
Diabetes patients should exercise a minimum of 150 minutes per week to improve insulin sensitivity and increase glucose utilisation (Patja et al., 2005).

(d) Provide Lifestyle Support 
Encourage patients to quit smoking and limit alcohol intake. Smoking doubles metabolic risk while excessive drinking promotes pancreatic stress (Patja et al., 2005; Kim et al., 2013). Stress also contributes to poor glycemic control. Diabetes patients should be educated on stress management techniques and healthy coping mechanisms. Chronically high stress increases cortisol levels which increase blood glucose. Poor sleep habits have also been linked with poor metabolic control (Cappuccio et al., 2010).

(c) Complications 
Diabetes that is not well controlled can lead to lifelong vascular damage. Microvascular complications include retinopathy, nephropathy, and neuropathy. Macrovascular complications include coronary artery disease and stroke (Diabetes UK, 2024). Patients with diabetes are at higher risk for adverse health outcomes and have an increased risk of loss of independence.
Mr Kihani may find it difficult to balance his work and family life with recommendations you have provided. He may feel tired or overwhelmed trying to complete everything. Studies show patient understanding of diabetes and rationale for treatment increases self-care activities (Cruz-Cobo and Santi-Cano, 2020). Diabetes education should be provided with empathy and support to enhance your patient’s ability to manage diabetes.



7. Conclusion 
Diabetes Mellitus type 2 is a progressive metabolic disease caused by insulin resistance, β-cell dysfunction and persistent hyperglycaemia. Proper regulation of blood sugar is dependent on insulin, glucagon, oxygen delivery, and mitochondrial metabolism. When these processes become impaired cellular metabolism becomes less efficient and peripheral oxygen delivery is limited. Providing patients with simplified pathophysiology can help them understand why it is important to monitor their blood sugars and maintain a healthy lifestyle. Self-monitoring allows for early identification of hyperglycaemia and can prevent long-term complications. Addressing modifiable risk factors not only lowers blood sugars but allows for less metabolic stress and increases oxygen delivery. Practice nurses play a crucial role in bridging the gap between physiology and patient understanding. By sitting down with patients and providing structured education, patients can better manage diabetes safely.
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