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Supporting Patients with Type 2 Diabetes in Primary Care
In recent years, there has been a noticeable increase in the prevalence of lifestyle diseases among the global population, a trend that has reshaped public health practices. Among these lifestyle diseases is Diabetes, which affects over 463 million people globally and is estimated to increase to over 700 million people in 2045 (Garg, 2025). As a lifestyle disease, diabetes has significant implications for people’s livelihood, as it often leads to substantial healthcare costs and millions of deaths. Papachristoforou et al. (2020) define diabetes as a chronic metabolic condition characterised by elevated level of blood sugar (glucose), also known as hyperglycaemia. 
These dangerous levels of blood glucose may result from the pancreas failing to produce sufficient insulin, producing no insulin at all, or the body failing to respond effectively to insulin. Depending on these conditions, diabetes can be broadly classified into either Type 1 diabetes or Type 2 diabetes. To begin with, Type 1 diabetes (T1D), prevalent among both adults and children, occurs when the pancreas stops producing insulin following the destruction of pancreatic beta cells or inactivity of these insulin-producing cells (Eizirik et al., 2023). On the other hand, Type 2 Diabetes (T2D), which affects adults, is caused by insulin resistance and relative insulin deficiency. 
According to the Center for Disease Control and Prevention (CDC), T2D is the most common type of diabetes, and its increasing prevalence raises significant public health concerns (Gruss et al., 2019).  In a bid to combat this chronic disease, researchers have adopted evidence-based approaches that demystifies the risk factors, management, and causes of T2D. For instance, Alrashed et al. (2024) highlight that the main risk factors of T2D include obesity, physical inactivity, advancing age, family history, dietary habits, and smoking. These risk factors play a critical role in influencing glucose metabolism and insulin sensitivity, thereby leading to hyperglycaemia. If left unmanaged, chronic hyperglycaemia can damage the nervous system and vital organs such as eyes the heart, and can also impair vascular function. 
As a lifestyle disease, it is essential that the population is educated about the causes, risk factors, and management of T2D.  Nurses play a critical role in demystifying these concepts to patients, enabling them to better manage the condition. This includes guidance on dietary practices, physical activity, genetic predisposition, and general self-management strategies. Against this backdrop, this report examines the physiological mechanisms involved in maintaining blood glucose homeostasis, explain how glucose and oxygen are utilised to produce energy, and explores how monitoring blood glucose and implementing evidence-based lifestyle changes can improve outcomes for individuals with Type 2 diabetes.


Regulation of Blood Glucose Levels 
Insulin triggers the uptake of glucose from the bloodstream. Shortly after a meal, the digestive system breaks down the consumed food. Carbohydrates are converted into glucose (a simple sugar). As glucose is absorbed into the bloodstream, blood sugar level increase. Through the circulatory system, glucose is transported to the muscles, where it is used to generate energy (Mathew et al., 2025). However, for glucose to move from the bloodstream into muscle cells, insulin is required to initiate this uptake events. 
According to Mathew et al. (2025), insulin is a small protein hormone produced by clusters of endocrine cells in the pancreas known as the islets of Langerhans. As blood glucose levels rise, the beta cells secrete insulin. The released insulin plays a key role in regulating the concentration of glucose in the blood stream through a process called, glucose homeostasis. Precisely, insulin binds to the extracellular domain of receptor protein located on the surface of liver, muscle and adipose cells. This binding triggers the autophosphorylation of the intracellular domain, which subsequently phosphorylates specific signalling protein (Choi et al., 2025). The repeat of this process is referred to as the signal transduction cascade. 
This cascade promotes the movement of glucose transporter proteins (GLUT) towards the cell surface. As these storage vesicles fuse with the cell membrane, the number of GLUT proteins on the cell surface increases, allowing glucose to enter the cell (Hantzidiamantis et al., 2024). As a result, blood glucose concentration decreases as glucose enters the cells, where it is metabolised to produce energy in the form of Adenosine Triphosphate (ATP). 
Conversely, when the blood sugar levels are low, the pancreas secretes glucagon. Glucagon acts primarily on the liver to stimulate glycogenolysis, the breakdown of glycogen into glucose, and gluconeogenesis, the production of glucose from non-carbohydrate sources. These processes increase circulating glucose and prevent hypoglycaemia. For a patient with T2D, the process of regulating glucose level in the blood stream is impaired. Galicia-Garcia et al. (2020) noted that in T2D, cells become resistant to insulin, meaning the uptake of glucose is reduced, despite there being enough insulin. This culminates to impaired beta cells, and eventually hyperglycaemia. 
Cellular Metabolism: How Glucose and Oxygen Produce Energy 
Cellular metabolism refers to the process by which cells break down macromolecules such as glucose to produce ATP. The main steps of cellular respiration are glycolysis, Krebs cycle, and Electric Transport Chain (Oxidative Phosphorylation). To begin with, glycolysis occurs in the cytosol and involves extraction of energy from one glucose molecule (Cordani et al., 2025). To be successful, glycolysis requires the input of glucose, 2 ATP molecules, and puts out 4 ATP, 2 Nicotinamide adenine dinucleotide (NADH) molecules and 2 Pyruvate molecules. 
On the other hand, the Krebs cycle occurs in the mitochondria and produces three NADH, one FADH2 (Flavin adenine dinucleotide), and 2 ATP (or GTP) per cycle. Similarly, the oxidative phosphorylation occurs in the mitochondria. This phase utilises the NADH and FADH2 from the previous stages, to create a high concentration of hydrogen ions and electrochemical gradient on the other side the membrane (Alabduladhem et al., 2022). The high concentration of hydrogen ions powers the ATP synthase enzyme to create ATP. Eventually, each NADH produces 2.5 ATP while the FADH2 produces 1.5 ATP. In sum, 32 ATP are produced from cellular respiration. 
In individuals with T2D, cells become resistant to insulin, meaning the uptake of glucose is reduced, despite there being enough insulin. This implies that instead of being absorbed into the cell, glucose remains in the blood stream, leading to lower energy production rates. As such, the T2D patient experiences episodes of fatigue. Furthermore, prolonged high glucose levels can damage blood vessels and tissues, impairing oxygen delivery and further affecting cellular metabolism.
Importance of Recording and Tracking Blood Sugar Levels 
	For people diagnosed with T2D, routine monitoring of the blood glucose levels is highly encouraged. Miller (2020) notes that recording and tracking blood glucose over time enables both patients and healthcare professional to assess how effectively the condition is controlled and to make informed decisions regarding treatment and lifestyle adjustments. One method through which T2D patients can monitor their blood sugar levels is through the Self-monitoring of blood glucose (SMBG). According to Kirk and Stegner (2010), the SMBG is a crucial diabetes management tool where individuals use a portable, hand-held device (glucometer) to measure their blood sugar levels in real-time, usually via a fingertip prick. The aim of this practice is to detect hypoglycaemia and adjust the insulin level accordingly, or to profile the blood sugar level and respond to it using dietary or pharmacotherapy approaches. 
The other approach of recording and tracking blood sugar level is the haemoglobin A1c test or simply HbA1c. According to Goyal Mehra et al. (2022), the test shows average blood sugar levels over the past 90 days, expressed as a percentage. When glucose in the blood binds with haemoglobin, it leads to the formation of the glycated haemoglobin (HbA1c). The amount of HbA1c formed is directly proportional to the amount of glucose in the bloodstream. With red blood cells having a lifespan of 2–3 months, the amount of HbA1c in the blood reflects the average level of glucose in the blood over the last 2-3 months. Therefore, if diabetes is not well controlled, the blood glucose levels will be high causing higher HbA1c results.
In the United Kingdom, roughly 4.6 million people are diagnosed with diabetes, of which, 90% have T2D (NHS England, 2024). Furthermore, the study indicates that close to 1 million people in the UK live with undiagnosed diabetes. In the same breath, in 2024, the National Diabetes Audit showed that close to 3.6 Million people in the UK had prediabetic condition (blood sugar levels that are above the normal range, so are at greater risk of developing type 2 diabetes and cardiovascular disease). For people above 40 years, this number increased from 173,166 in 2022 to 216,440 in 2023 (NHS England, 2024). These numbers play a critical role in helping the NHS to make better informed decision on early diagnosis and support to prevent progression of the condition. Consequently, delayed diagnosis leads to severe damage to vital organs and body systems, that  could have otherwise been prevented. For this reason, Pan et al. (2024) recommends that for people exposed to the diabetes risk factors such as obesity, Family history of diabetes, History of gestational diabetes, Ethnic background such as African, Hispanic and Asian have a higher risk for developing diabetes, Old age, and Hypertension, should conduct frequent and timely measurement of the blood sugar levels. 
Evidence-Based Lifestyle Recommendations 
Although T2D is a chronic condition associated with significant morbidity and mortality, evidence demonstrates that it can be effectively managed through lifestyle modification. As such, through healthy meal plans, enhanced physical activity, weight management, and smoking cessation, T2D patients can reduce the risk of long-term complications. To begin with, Minari et al. (2023) note that one of the main ways to manage T2D is through nutrition. The authors point out that T2D patients should limit the amount of carbohydrates they consume, as excessive amount of glucose increases the blood sugar level, which in turn strains the production and utilisation of insulin. Instead, experts recommend that T2D patient should consume more vegetables, lean proteins, healthy fats and whole grain. In so doing, the patient avoids spikes of sugar. Also, Minari et al. (2023) points out on the importance of portion control and regular meal timing in stabilising the metabolic activities and preventing post-prandial hyperglycaemia. 
Another way to manage T2D is through frequent exercises. According to Kanaley et al. (2022), frequent body exercise enhances glucose uptake into the muscles for energy production, thereby improving insulin sensitivity.  As previously indicated, T2D is characterised by increased blood sugar levels. Therefore, through frequent exercises, patients can reduce the amount of blood sugar levels, as much of it will be consumed during the exercise. Therefore, it is prudent for healthcare givers to advocate for regular physical activity through public campaigns and community programs. This may involve advocating for the creation of infrastructure that supports active living, such as walking and biking paths, parks, and recreational facilities. 
	Lastly, T2D can be managed through weight management and cessation of smoking. In both cases, the patient will be addressing the risk factors that catalyse the condition. For instance, Dhokte & Czaja (2024) note that excess adipose tissue is linked to T2D and insulin resistance. Thus, any efforts directed towards weight loss has a direct implication on glycaemic controls. Combining measures and taking a holistic approach can control lifestyle diseases, enhancing public health

Conclusion
Type 2 diabetes is a chronic metabolic condition characterised by impaired insulin function and persistent hyperglycaemia, largely influenced by modifiable lifestyle factors. The main risk factors include obesity, physical inactivity, advancing age, family history, dietary habits, and smoking. As one of the most prevalent chronic diseases in the UK, it is prudent for healthcare workers to demystify the disease to enhance timely diagnosis and better management. This report has examined the physiological mechanisms underlying blood glucose homeostasis, explained how glucose and oxygen are utilised to produce energy, and explored how blood glucose monitoring and evidence-based lifestyle interventions can improve outcomes for individuals with Type 2 diabetes.
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