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Introduction
This report examines the role of a practice nurse in a local general practice surgery to assist patients who have just been diagnosed with type 2 diabetes.  In this case, the study will consider a patient who is 55-year-old man with the diagnosis of fasting glucose level 9.8 mmol/L, HbA1c 58 mmol/mol (7.5%), and BMI 32kg/m2, central obesity, an office job, and a minimum of 1 hour of exercise per week. The role of the nurse involves providing systematized education on blood glucose regulation, multidisciplinary care promotion, and sustainable changes in lifestyle, which helps to avoid complications.
Diabetes mellitus refers to a long-standing metabolic condition characterized by incessant hyperglycaemia caused by insufficient insulin secretion or insufficient insulin effects or both (American Diabetes Association, 2024). The most significant ones are type 1 diabetes (auto-destructive destruction of pancreatic β-cells), type 2 diabetes (insulin resistance with a fatal loss of β-cells), and gestational diabetes (American Diabetes Association, 2024). In the UK, type 2 diabetes represents 90-95 percent of all cases (NICE, 2022).
More than 45 years, family history, overweight/obesity (particularly abdominal), physical inactivity, unhealthy diet, smoking, hypertension, dyslipidaemia, polycystic ovary syndrome, and socioeconomic deprivation are considered as the key risk factors (Galicia-Garcia et al., 2020). The patient presents with various changes in the risks: obesity, inactive lifestyle, high carbohydrate food, moderate alcohol consumption , chronic sleep deprivation (5 hours/night), and work-related stress.
Diabetes, being an endocrine disease, interferes with the release of pancreatic hormones in the islets of Langerhans. Insulin decreases the blood glucose level, whereas glucagon increases it; the lack of balance causes metabolic anarchy (Roder et al., 2016). Figure 1 shows the glucose regulation in normal and diabetic individuals.
Blood Sugar Regulation
To guarantee that the glucose-dependent tissues (brain, red blood cells) receive a constant energy supply, the human body keeps the level of blood glucose under a physiological range, which is 3.9-5.6 mmol/L before and below meals and can be lowered to less than 7.8 mmol/L two hours after meals (Roder et al., 2016). This masterful regulation is accomplished by a dynamic bidirectional negative-feedback mechanism that is primarily mediated by the endocrine pancreas, and other tissues, including the liver, gut, adipose tissue, skeletal muscles, and central nervous system, contribute to this masterful regulation.
After carbohydrate consumption, a biphasic increase in portal glucose concentrations induces the release of insulin by β-cells: the first-phase (those in bipolar granules) of secretion followed by sustained second-phase secretion stimulated by incretin hormones glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic polypeptide (GIP) released by intestinal L- and cells (Aronoff et al., 2004). The insulin in circulation interacts with tyrosine-kinase receptors in the target tissues to cause phosphorylation of insulin receptor substrates (IRS-1/2), PI3K-Akt pathway activation, and GLUT4 vesicle translocation to the plasma membrane in skeletal muscle and adipocytes to promote glucose uptake. Meanwhile, insulin represses the hepatic glucose synthesis by inhibiting the glycogenolysis and the gluconeogenesis via the phosphorylation of FOXO1 and enhancing the glycogenesis via the phosphorylation of glycogen synthase.
On the other hand, the decreasing glucose levels when fasting or exercising trigger the release of glucagon by the a-cells, which bind to the hepatic glucagon receptors, increasing cAMP and activating protein kinase A (PKA), inducing glycogenolysis and gluconeogenesis but inhibiting glycolysis (Roder et al., 2016). The paracrine inhibition of insulin secretion is caused by Somatostatin, provided by the d-cells, and amylin co-secretion. In extreme hypoglycaemia, the brain and specifically the ventromedial hypothalamus combines peripheral signals through glucokinase-expressing neurons and regulates counter-regulatory responses such as adrenaline, cortisol, and growth hormone.
This carefully adjusted system does not work in T2DM on several levels. GLUT4 translocation and hepatic glucose suppression are impaired in peripheral insulin resistance in muscle, liver, and adipose tissue, which is caused by inflammatory cytokines (TNF-α, IL-6), ectopic lipid deposition, and endoplasmic reticulum stress. At the same time, β-cell malfunction lowers the release of insulin in the first phase, and α-cell malfunction leads to hyperglucagonemia even during the fed state (DeFronzo et al., 2015). Visceral adiposity of the patient causes the release of excess free fatty acids, which increases lipotoxicity, and the lack of muscle glucose uptake capacity is associated with sedentary behaviour. The figure below illustrates the insulin-glucagon feedback loop.
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Cellular Metabolism
The lifestyle profile of the patient dramatically interferes with the metabolism of cellular energy, converting glucose-utilising tissues into glucose-exporting ones and creating a vicious cycle of further increase in insulin resistance and β-cell failure. Under physiological circumstances, the binding of insulin triggers a cascade that culminates in the entry of glucose mediated by GLUT4, the ensuing glycolysis, pyruvate oxidation in the tricarboxylic acid (TCA) cycle, and oxidative phosphorylation in mitochondria to produce ATP (Yaribeygi et al., 2019). Nevertheless, long-term overdose of nutrients and physical inactivity initiates various molecular pathologies.
The overload of free fatty acids in central adiposity is released in the non-adipose tissues, which are stored as diacylglycerol and ceramides. These lipid intermediates stimulate the protein kinase C-th (PKC-th) that serine-phosphorylates IRS-1 at Ser307/312, inhibiting tyrosine phosphorylation and PI3K-Akt downstream signalling, and blocking GLUT4 translocation (Galicia-Garcia et al., 2020). At the same time, TNF-α and IL-6 released by inflamed adipose tissue activate JNK and IKK-β pathways that further phosphorylate IRS-1, which increases resistance. The dysfunction of the mitochondria, manifested by the low activity of the complex I/III, causes the generation of reactive oxygen species (ROS), which leads to oxidative stress and the activation of stress kinases, which propagate inflammation (Newsholme et al., 2019).
Chronic hyperglycaemia at the β-cell stage results in hyperglycaemia due to glucotoxicity by O-GlcNAcylation of transcription factors (PDX-1, MafA), inhibition of insulin gene expression, and lipotoxicity due to endoplasmic reticulum stress and unfolded protein response leading to apoptosis, involving CHOP and caspase-12 pathways. The lifestyle factors that affect the patient in particular include:
· Exercise intensities: <30 min/week organized exercises decrease muscle capillary density, AMPK activity, and GLUT4 expression, decreasing glucose disposal by approximately half.
· Nutrition: There is a stimulation of glycation and oxidative stress by repeated post-prandial hyperglycaemia (>11 mmol/L) caused by high glycaemic load meals.
· Alcohol intake: 14-18 units/week stimulates the processes of hepatic gluconeogenesis and triglyceride production, aggravating steatosis.
· Status about smoking: Non-smoker (protective factor).
· Sleep: This reduces a 5-hour chronic restriction of sleep that raises evening cortisol and growth hormone, heightening hepatic glucose production by 20-30%.
· Social interaction: Restricted social support systems are associated with increased perceived stress and HbA1c provisions in addition to HbA1c (0.4-0.8%).
· Current health concerns: Hypertension is a sign of endothelial malfunction and a high risk of cardiovascular disease (2-4-fold).
Measuring and monitoring the level of blood sugar in Type 2 Diabetes.
To be able to safely self-manage, structured self-monitoring of blood glucose (SMBG) or continuous glucose monitoring (CGM) is necessary. NICE (2022) suggests that SMBG should be used in patients at the beginning of a sulfonylurea, insulin, or having HbA1c >58 mmol/mol. The patterns should be recognized and used to make changes.
Benefits include:
Identification of hyper/hypoglycaemia.
Educated eating behaviors (e.g., cutback of refined carbs).
Medication titration
Improved self-efficacy and decreased HbA1c 0.3-0.5 (Malanda et al., 2012; Young et al., 2017).
CGM has shown time-in-range (TIR >70% at 3.9-10 mmol/L), glycaemic variability, and ambulatory glucose profiles, decreasing HbA1c by 0.6% when compared to SMBG in non-insulin users (Beck et al., 2017).
In the absence of monitoring, asymptomatic hyperglycaemia increases the rate of microvascular (retinopathy, nephropathy, neuropathy) and macrovascular (myocardial infarction, stroke) damage. Mismatched insulin/oral agent increases the risk of hypoglycaemia. The practice nurse will need to educate on proper technique, interpretation of logs, and hypoglycaemia (15 g fast-acting carbohydrate - retest after 15 min).
Recommendations
Evidence-based practices have to follow a biopsychosocial, person-centred approach that incorporates health promotion, social care, behavioural psychology, and pharmacotherapy (American Diabetes Association, 2024; NICE, 2022).
One option is Medical Nutrition Therapy (MNT).
Referral to a registered dietitian for an individualised Mediterranean or low-carbohydrate (50-130 g/day) diet plan with emphasis on more than eight portions of non-starchy vegetables, 30g fibre/day, nuts/seeds, extra-virgin olive oil, oily fish 2 times per week, and legumes. Use the plate method (1/2 plate vegetables, 1/4 lean protein, 1/4 complex carbohydrate) and the carb-counting apps. 10 to 10 percent total energy and saturated fats. Proper results: 5-10 percent of weight loss, HbA1c pure 1.0-2.0 percent (Evert et al., 2019).
Physical Education Prescription.
150 min/week moderate aerobic exercise (brisk walking, bicycling) with major muscle group resistance exercise 2-3 times/week. HIIT-like regimens (i.e., 4 x 4-min intervals at 90% HRmax) increase VO2max and insulin sensitivity by 15-20 per cent compared to steady-state training (Way et al., 2019). Signpost to local authority exercise referral schemes of Diabetes UK Walking Chatting Diabetes UK Walking Health.
Weight Management
Losses in 3 months [5%, in 12 months 10-15%. Provide NHS Tier 3 weight management care or weigh 12-week total diet replacement (800-850 kcal/day) with nutritionally complete formula products, which have T2DM remission (HbA1c <48 mmol/mol off medication) in 46-86% of patients diagnosed with T2DM under the age of 6 (Lean et al., 2019).
Formal Education and Psychological Intervention.
Complete DESMOND or X-PERT programmes within 4 weeks of diagnosis. Reviews on a monthly basis led by nurses and include CGM data downloads, shared decision-making, and goal-setting based on SMART. Screen for diabetes distress [PAID scale] and depression [PHQ-9]; refer to IAPT in case of a score of more than 10.
Sleep and Stress Management
The 7-9/night sleep hygiene education. Where necessary, cognitive behavioural therapy for insomnia (CBT-I). Stress reduction on Mindfulness-based (MBSR) or acceptance and commitment therapy (ACT) decreases HbA1C by 0.5-0.8 percentage points (Whitehead et al., 2022).
Social Care Integration
Refer to community peer-support groups, food co-ops with affordable healthy food, and benefits counseling to work on socioeconomic determinants. Promote family participation in educational programs to boost social support.
Pharmacotherapy & Technology.
Initiate metformin 500 mg BD, increase to 1g BD. In case of HbA1c, ongoing levels of >58 mmol/mol with lifestyle optimisation after 3 months, add GLP-1 receptor agonist (semaglutide 1 mg weekly) or SGLT2 inhibitor (empagliflozin 10 mg), both to protect the heart and reduce weight. Funding is CGM (Freestyle Libre) through NHS criteria.
Health Promotion, prevention.
Yearly retinal check, foot checks, urine ACR, lipid profile, and blood pressure less than 140/80 mmHg. Influenza/pneumococcal vaccination. Non-smoker smoking advice (but non-smoking).
These multi-dimensional interventions, provided in partnership, are capable of remitting T2DM in up to 60 percent of all eligible patients, reducing cardiovascular events by 20-30 percent, and increasing quality-adjusted life years by 3-5 years.
Conclusion
This detailed report has illuminated the importance of practice nurses, in terms of their contribution during the management of type 2 diabetes in the primary care setting. Starting with the description of the diabetes pathophysiology and endocrine foundations of diabetes, the discussion has progressively moved on to the numerous mechanisms, in detail, by which glucose in blood is regulated, and the dramatic metabolic imbalances that have developed in the cell, which is caused by the poor lifestyle modifications the patient had to endure. The paramount significance of conscious self-observation was highlighted, and the disastrous outcomes of the failure to do it. Last but not least, a comprehensive and evidence-based set of recommendations that cut across the medical nutrition therapy, physical activities, weight control, psychological support, social care integration, and pharmacotherapy were also given.
Such strategies can help the patient to regain control over their metabolism, prevent debilitating complications, and, in most instances, fully remit type 2 diabetes in a manner that is possible through the application of the strategies with an understanding of culture, empathy, and continuity of care. The practice nurse is at the heart of this transformative activity and a mediator between the science of medicine and the experience of being a human so as to offer genuinely holistic and person-focused care that will not only stretch but renew quality of life.
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