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1. Introduction
[bookmark: _Int_MwNYMzLu]This report was prepared from the perspective of a practice nurse at a local GP practice, where the cases of diabetes among the patients have been increasing steadily. Contact within the clinic suggests that these individuals need to understand more about their condition and lifestyle factors that affect them so that they become aware of their treatment regimens and are able to control their blood glucose levels successfully. This report outlines the regulation of blood glucose levels, the process by which glucose and oxygen are converted into energy, the importance of monitoring blood glucose, and evidence-based changes to one’s lifestyle.
What is diabetes?
Diabetes mellitus refers to a chronic disease where the blood glucose level stays elevated because of insufficient production of insulin by the pancreas or ineffective utilisation of the insulin produced by the body; this leads to damage to the nerves and blood vessels (World Health Organisation, 2024). Type 1 diabetes occurs due to autoimmune destruction of pancreatic β-cells leading to absolute insulin deficiency, and lifelong insulin therapy is needed (Hall & Hall, 2021; World Health Organisation, 2024). Type 2 diabetes, accounting for more than 95% of all cases, is characterised by insulin resistance along with inadequate insulin secretion (Petersen & Shulman, 2018; World Health Organisation, 2024). This type is the focus of the report.
Risk factors for Type 2 diabetes
[bookmark: _Int_LtDoPXSU][bookmark: _Int_rDoeyOJC]The most important risk factors are overweight, especially central fatness, inactivity, an excessive consumption of sugar and saturated fats, smoking, genetic factors and history of gestational diabetes (World Health Organisation, 2024). Excessive weight is said to be the largest single risk factor, while there are also risks associated with age and ethnicity, with individuals of Black African, African-Caribbean or South Asian origin being at higher risk after the age of 25, compared to the age of 40 for whites (Diabetes UK, no date a). The global number of individuals affected by diabetes was estimated at 830 million in 2022, and it is still increasing due to aging population, urbanisation and obesity (Khan et al., 2020; World Health Organisation, 2024).
The importance of patient education
[bookmark: _Int_szKNVwk5]Patient education plays a key role in a GP practice. Patients can take care of themselves and manage their conditions well when they have a good understanding of their condition. Structured diabetes self-management education and support help to enhance knowledge, self-management behaviors, and glycaemic outcomes (Powers et al., 2020), and NICE (2026) encourages that structured education be provided to all adults at diagnosis.
2. Blood Sugar Regulation
Homeostasis and the normal glucose range
Homeostasis involves the ability to maintain an internal constant state through a negative feedback loop, where the change in a set-point provokes action that counteracts it (Hall and Hall, 2021). Typically, fasting levels of blood glucose stay around 4–6 mmol/L and only slightly increase after food intake (Hall and Hall, 2021). Precise control of this parameter is important because glucose serves as a fuel for the brain cells, and therefore hypoglycaemia (a state with low concentration of sugar below 3.9 mmol/L; Battelino et al., 2019) leads to seizures, convulsions and unconsciousness, while high blood glucose results in a number of health problems.
Response to rising and falling glucose
[bookmark: _Int_hYvwqs6H]The pancreas acts both as the sensory and the motor component. β-cells of the islets of Langerhans in the pancreas release insulin whereas α-cells release glucagon after a meal (Hall and Hall, 2021). The β-cells detect the increase in blood glucose following a meal and hence release insulin. Insulin binds to its receptors in the target tissues causing the translocation of GLUT4 proteins in the skeletal muscles and adipose cells. This results in the entrance of the glucose molecule into the cells via facilitated diffusion (Petersen and Shulman, 2018). In the liver, insulin enhances the process of glycogenesis while inhibiting the process of gluconeogenesis, leading to decreased glucose production (Petersen and Shulman, 2018). Therefore, blood glucose concentration lowers back to the set point (Figure 1).
[bookmark: _Int_LJK5Q41a][bookmark: _Int_g84drmUq]Fasting or exercises cause decrease in glucose concentration in the blood leading to less production of insulin while at the same time causing the α-cells to produce and secrete glucagon. Glucagon works mainly on the liver, inducing processes of glycogenolysis and gluconeogenesis, thereby releasing glucose molecules into the blood (Hall and Hall, 2021).
[image: ]
Figure 1: Negative feedback regulation of blood glucose by insulin and glucagon (created by the author, adapted from Hall and Hall, 2021).
Failure of regulation in Type 2 diabetes
This mechanism in Type 2 diabetes is compromised due to insulin resistance in the muscles, liver, and adipose tissue which is partly mediated by accumulation of lipids in these organs. This hinders the signaling of insulin, causing a decline in transporters on the membrane which results in reduced glucose uptake as well as increased glucose production by the liver. This prompts the β-cell to produce more insulin in an effort to meet this increase in demand and eventually becomes unable to produce insulin (Petersen & Shulman, 2018; Davies et al., 2022). This is the reason for hyperglycemia despite the presence of insulin in patients undergoing surgery.
3. Oxygen and Glucose in Cellular Metabolism
Energy for cellular processes can be obtained via aerobic respiration. In aerobic respiration, the energy that is contained within glucose is released in a process involving oxygen, and it is transferred as adenosine triphosphate (ATP) for muscle contraction, active transport and biosynthesis (Hall and Hall, 2021). The overall equation is: C6H12O6 + 6O2 → 6CO2 + 6H2O + ATP. Oxygen is supplied via blood, while glucose is transported into most cells in a regulated manner with insulin playing a role here, connecting this process to diabetes.
[bookmark: _Int_n8Qf9YET][bookmark: _Int_ikeZCbTh][bookmark: _Int_qvAU0v8t]There are three main steps of respiration (figure 2). Glycolysis is performed in the cytoplasm. One glucose molecule is split into two molecules of pyruvate. As the result of glycolysis 2 ATP and 2 NADH are produced without using any oxygen molecules. Next, pyruvate molecules enter the mitochondria where they get converted into acetyl-CoA and get oxidised in the Krebs cycle within the mitochondrial matrix producing carbon dioxide and creating NADH and FADH2 (Martínez-Reyes and Chandel, 2020). Finally, during the oxidative phosphorylation occurring in the mitochondrial membrane, the electrons from NADH and FADH2 are passed along the electron transport chain to oxygen molecules where they get combined into water while the generated proton gradient. This stage produces most of the ATP; overall about 30–38 ATP are formed per glucose molecule, depending on the efficiency of mitochondrial transport (Hall and Hall, 2021).
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Figure 2: Stages of aerobic respiration and where they occur in the cell (created by the author, adapted from Hall and Hall, 2021).
[bookmark: _Int_TkbYJWlf][bookmark: _Int_Y7zlwILj][bookmark: _Int_KQDOTfDt][bookmark: _Int_Yc6DSMDE]Where there is lack of oxygen in the body, the cells utilise anaerobic glycolysis to produce lactate from pyruvate in order to regenerate NAD⁺, and hence two ATP molecules are produced; lactic acid accumulates (Hall and Hall, 2021). Patients who have uncontrolled diabetes will fail to transport the glucose into their cells due to lack of insulin; therefore, they will begin to break down fat in order to obtain energy. Where there is severe lack of insulin, excess ketones formation results into a condition known as diabetic ketoacidosis (DKA); it involves hyperglycaemia, ketonaemia and metabolic acidosis; this condition is an emergency situation (Dhatariya et al., 2020). This condition is common among Type 1 diabetes, but can occur in Type 2 diabetes, especially during severe illnesses or SGLT2 inhibitors treatment (Dhatariya et al., 2020).
4. Recording and Tracking Blood Sugar Levels
Monitoring methods
Three primary techniques are utilised (Table 1). Capillary self-monitoring provides an instant finger-prick test. HbA1c level indicates average blood glucose levels for the past two to three months, with a general goal being 48 mmol/mol (6.5%) or lower (Diabetes UK, no date b). Continuous glucose monitoring (CGM) provides interstitial glucose level measurement using a sensor, and its trends and time in range with general targets being more than 70% of time between 3.9 and 10.0 mmol/L and less than 4% of time below 3.9 mmol/L (Battelino et al., 2019).
Table 1: Blood glucose monitoring methods (compiled from NICE, 2026; Diabetes UK, no date b; Battelino et al., 2019).
	Method
	How it works
	Information provided
	Use in Type 2 diabetes (NICE, 2026)

	Capillary self-monitoring
	Finger-prick blood on a test strip read by a meter
	Instant glucose; effect of meals, activity and illness
	Selected patients, such as those on insulin or at risk of hypoglycaemia

	HbA1c
	Laboratory test of glycated haemoglobin
	Average glucose over 2–3 months
	Every 3–6 months until stable, then 6-monthly

	Continuous glucose monitoring
	Sensor under the skin measures interstitial glucose
	Trends, time in range, hypoglycaemia
	Selected patients, such as some on insulin



Why consistent tracking matters
[bookmark: _Int_ooPyQdQF]Recorded data ensures patient safety and management of care plans. Recordings highlight instances of hypoglycemia especially for patients using insulin and Sulfonylureas. Clinicians are enabled to manage the medication safely and not just based on the result from one visit to the clinic. Recording patterns in relation to food intake, exercise, or illness enables patients to identify the impact of their actions on their glucose levels, motivating them to make changes (NICE, 2026; Powers et al., 2020). It is thus important for patients visiting the surgery to maintain a recording of their measurements.
5. Evidence-Based Lifestyle Recommendations
Diet
Not all diets work for everyone, but general advice favours Mediterranean-type, plant-based and lower-carb diets that focus on vegetables, whole grains and unprocessed foods and avoid added sugars, refined grains and sweetened beverages (Evert et al., 2019). NICE (2026) recommends high-fibre, low glycaemic index carbohydrates that release glucose more slowly and produce no post-meal spikes, together with portion control. Evidence is especially strong for weight reduction; in the DiRECT study, a primary care programme involving total diet replacement followed by food re-introduction produced diabetes remission in 46% of participants at 12 months versus 4% in the control group, and in 86% of those who lost 15 kg or more (Lean et al., 2018). The practice nurse can thus refer appropriate patients to weight management programmes.
Physical activity
Exercise facilitates increased glucose uptake by working muscles and enhances insulin sensitivity which helps in glycaemic control and cardiovascular benefits (Kanaley et al., 2022). As per the guidelines by the Chief Medical Officers of the United Kingdom, it is advised to be physically active for 150 minutes per week with moderate intensity exercise or 75 minutes per week with vigorous intensity exercise and muscle strengthening exercises twice a week (Department of Health and Social Care, 2019). The American College of Sports Medicine consensus statement advises that both aerobic and resistance training should be included with reduced time spent on sitting (Kanaley et al., 2022).
Smoking cessation
Smoking is a standalone risk factor for type 2 diabetes mellitus. Smoking leads to insulin resistance and inflammation, causes poor glycemic control and increases the risks of heart disease, kidney disease, and neuropathy (Durlach et al., 2022). Hence, quitting smoking is one of the most beneficial interventions that a person can do because even though he/she might gain some weight after quitting, it still outweighs the benefits of quitting and the patient needs to be supported in dealing with weight gain rather than continuing smoking (Durlach et al., 2022). Following NICE guidelines (2021), the practice nurse needs to give very brief advice (ask, advise, act) at every contact, refer to NHS stop smoking services providing behavioral support and offer pharmacological intervention like nicotine replacement therapy or varenicline. These measures target insulin resistance and are the cornerstone of person-centered type 2 diabetes mellitus care (Davies et al., 2022).
6. Conclusion
Glucose levels in the blood are maintained within tight limits through negative feedback involving the pancreas, liver, and muscles, whereby insulin decreases and glucagon increases glucose levels. With Type 2 diabetes, insulin resistance and impairment of β-cells' functions cause this imbalance, which results in glucose not being able to enter the cells to facilitate aerobic respiration.
Monitoring and lifestyle change are directly associated with good outcomes. Continuous monitoring of glucose and HbA1c levels allows patients to see the effects of food, exercise, and medication on their diabetes control, avoid hypoglycaemia, and make necessary changes in their treatment regime, while healthy eating, weight loss, exercise, and giving up smoking increase insulin sensitivity.
The general conclusion for patients is that Type 2 diabetes is controllable. By learning about their disease, keeping track of their readings, and making changes in their lifestyles with help from the practice team, patients will safeguard their health in the future.
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