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The chronic metabolic disease diabetes occurs due to higher levels of blood glucose or sugar, which causes significant damage to blood vessels, heart, kidneys, eyes and nerves as defined by the World Health Organisation [WHO], (2025). It is generally 2 types: Type 1 and Type 2, with the latter recognised as the most prevalent type of diabetes in adults. Type 1 diabetes is recognised as insulin-dependent diabetes, as the pancreas generates little to no insulin itself. In contrast, Type 2 diabetes can occur due to significant insulin resistance or major insulin deficiency, along with insulin resistance (Pleus et al., 2024; WHO, 2025). About 830 million people are living with diabetes globally, with more than half of these people not receiving proper treatment (WHO, 2025).
Over 95% of the global population with diabetes suffers from Type 2 diabetes, which is generally preventable via changes in lifestyle, daily exercise and healthy eating habits (WHO, 2024). The risks of diabetes have increased in the UK as 5.8 million people have been diagnosed to have diabetes in the UK, with more than 90% of diagnoses reported to be of Type 2 diabetes (Diabetes UK, 2025). Diabetes UK (2025) further estimates that about 1.3 million people in the UK are experiencing Type 2 diabetes but have yet to be diagnosed, particularly in low-income settings. Family history of diabetes, poor eating habits, hypertension, and physical inactivity contribute to this risk and people of Asian and Black African and Caribbean ethnicities are shown to have 2-4 times more risk of developing Type 2 diabetes (Diabetes UK, 2025). 
Thus, the current case study report focuses on gathering and evaluating data on diabetes, particularly Type 2 diabetes, whose prevalence is greater in the UK and can be managed by an individual with diabetes by maintaining blood sugar levels and making a few lifestyle changes. Education on diabetes management, particularly via blood glucose monitoring, has thus become essential in nursing education to promote effective diabetes management.
[bookmark: _Toc212673724]Maintenance of Blood Sugar Levels at a Safe and Effective Level
Monitoring of blood glucose assists in recognising the differences in blood glucose levels in response to diet, medications, exercise and diabetes mellitus (Mathew and Tadi, 2020). Glucose is generally stored as a polymer, glycogen, in the human body and is observed at higher levels in muscle and liver tissues (Hantzidiamantis et al., 2024). This glycogen or glucose is managed by the peptide hormones glucagon and insulin, produced from the α-cells and β-cells, respectively, from the pancreatic islet of Langerhans. Hantzidiamantis et al., (2024), noted that the balance between these 2 hormones largely depends on the metabolic state of the body, with insulin and glucagon secreted during energy-rich and fasting states, respectively. Insulin further facilitates glucose transportation from the bloodstream to body cells and prevents gluconeogenesis in the liver, signifying the importance of the insulin hormone in maintaining the health of critical organs like the liver, pancreas, adrenal gland, and thyroid gland and prevents diabetes (Mathew and Tadi, 2020).
Homeostasis or relative stability of internal organisms in the human body in response to negative outcomes of external and internal stimuli is generally maintained in the human body by maintaining blood glucose level (72 to 108 mg/dL); however, this process is affected by several factors, like cellular responses to insulin and functional characteristics of beta-cells (Mathew and Tadi, 2020). In diabetes mellitus, insulin production is either reduced or the body fails to respond to the insulin produced, leading to failure of cellular usage of glucose or storage. This condition poses a great threat to the health of human organs like the liver, kidneys, brain and erythrocytes. To manage insulin resistance, the pancreas attempts to produce more insulin, which causes exhaustion in β-cells, resulting in hyperglycaemia (Dludla et al., 2023). 
Thus, maintaining homeostasis of blood glucose is extremely important for patients with diabetes, which can be managed via the “blood glucose monitoring” (BGM) framework, whose accuracy is maintained via ISO 15197:2013 standards (Freckmann et al., 2019). A1C test is one of the blood testing measures apart from the general blood sugar test that measures the average level of sugar in the bloodstream for the past 2-3 months without needing fasting (MayoClinic, 2024). It measures the level of blood sugar linked to haemoglobin because higher blood sugar levels generally lead to a higher number of sugar molecules attached to the haemoglobin. A1C level of 6.5% or higher on 2 different tests indicates diabetes in the patient. 
[bookmark: _Toc212673725]Use of Glucose and Oxygen to Generate Energy via Cell Metabolism
Glucose serves as a foundation for energy consumption in the human body, as proteins and carbohydrates generally break down into glucose and is responsible for maintaining health and promoting growth (Nakrani et al., 2020). Glucose supports the biochemical process called cellular respiration, which generally occurs within cells to transfer oxygen and glucose into energy with the help of adenosine triphosphate (ATP), water (H20) and carbon dioxide (CO2) (Rigoulet et al., 2020; Parker, 2020). Nakrani et al., (2020), argue that ATP act as an energy currency in the body, and it mainly facilitates molecule transportation across cell membranes, functioning of mechanical activities, muscle contractions and synthetic reactions to help generate cell membranes, hormones, cell division and development, and conduction of nerve impulses. Parker (2020), acknowledged that energy metabolism is controlled by a network of energy, nutrient sensors and other secondary sensors that recognise high and low conditions of nutrients and energy and promote transition between catabolic and anabolic pathways to manage energy balance and maintain homeostasis [See Figure 1]. During cell energy metabolism, anabolic pathways consume ATP and produce NADH, while the mitochondrial oxidative phosphorylation oxidises NADH to NAD+ and generates ATP from ADP+Pi in the catabolic pathways (Rigoulet et al., 2020). 
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Figure 1: Nutrient and Energy Sensors Detecting Energy and Nutrient Levels in the Energy Pathways under Different Physiological Situations, like Fasting, Feeding, and Exercising 
(Source: Parker, 2020)
As per Parker (2020), although the process occurs in individual cells across the body, the process is completely coordinated to maintain homeostatic control, which is located at the hypothalamus centre. It is important to note that the hypothalamic energy routes are similar to glycolysis, the electron transport chain, the Krebs’ cycle and oxidative phosphorylation pathways in peripheral cells that are influenced by energy and nutrients sensors like acetyl-CoA, SIRT1, mTOR and AMPK. As per the above figure, mTOR (glucose and amino acids) and Acetyl CoA (fats, proteins and carbohydrates) serve as nutrient sensors, while SIRT1 and AMPK serve as the energy sensors whose activities become affected during diabetes. This is because the level of glucose or carbohydrate use in the cytoplasm is influenced by the level of insulin secretions from the pancreas (Nakrani et al., 2020).
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Figure 2: Insulin Resistance Model
(Source: Ormazabal et al., 2018)
The effects of insulin resistance are quite high, as it reduces the level of synthesis of hepatic glycogen due to reduced activation of glycogen synthase, higher hepatic gluconeogenesis and the delivery of glucose by the liver, causing hyperglycemia [See Figure 2]. Most of these instances of insulin resistance are due to genetic defects, obesity, physical inactivity and inflammation (Ormazabal et al., 2018). 
[bookmark: _Toc212673726]The Significance of Recording and Tracking Blood Sugar Levels to Manage Type 2 Diabetes
Research has shown that effective self-management practices for individuals with Type 2 diabetes can assist in glycaemic control and avoid frequent complications as compared to people who do not take any initiatives towards self-care (Lee et al., 2019; Maina et al., 2023). Health care professionals largely support the autonomy of patients in controlling diabetes, as noted by Lee et al., (2019), because autonomy given by healthcare professionals indicates the way professionals trust the judgment of individuals in controlling their blood sugar levels, leading to significant confidence development in individuals regarding self-management of diabetes through adherence to medication and “self-monitoring of blood glucose” (SMBG) and hemoglobin A1c (HbA1c). Maina et al., (2023) argued that self-management practices for diabetes control must be tailored to promote positive behaviour among individuals with Type 2 diabetes, particularly among people from low-income backgrounds. Self-management practices of these people must be supported with basic diabetes-related knowledge, changes in lifestyle and skills to monitor blood sugars and the accessibility of psychological assistance. 
Ahmad and Joshi (2023), in this context, have suggested seven self-care practices for people suffering from Type 2 Diabetes to achieve a good outcome. These practices involve assessing blood sugar levels, daily exercise, consuming healthy foods, taking medications, maintaining a healthy lifestyle, etc., which contribute to reducing blood glucose levels. Daily exercise and diet maintenance are one of the main self-management practices that can contribute to controlling blood sugar levels in patients with Type 2 diabetes (Maina et al., 2023; Ahmad and Joshi, 2023). Adequate nutrition therapy, for instance, is reported to minimise HbA1c levels by 0.3–2.0% in Type-2 diabetes patients (Yeh et al., 2023). However, daily exercise and diet alone cannot control the disease, particularly if the patient has a habit of smoking and alcohol consumption. In this scenario, consumption of alcohol and smoking must be avoided through a major lifestyle intervention program (Yeh et al., 2023; Ahmad and Joshi, 2023; Andrew et al., 2023). Routine blood sugar assessment is also prioritised as part of self-management practices, the data of which can be utilised to make evidence-based decisions in the public healthcare sector.
[bookmark: _Toc212673727]Evidence-based Recommendations
[bookmark: _Toc212673728]Diet Maintenance
Diet management is considered a critical part of diabetes management since Yeh et al., (2023), observed that adequate nutrition therapy reduced HbA1c levels by 0.3–2.0% in type 2 diabetes patients. Although there are no mandated requirements for food consumption when it comes to controlling diabetes, balanced diets are generally referred to by professionals who suggest eating complex carbohydrates like legumes, whole grains, vegetables and fruits, which take time to digest (Mayo Clinic, 2024). Thus, diabetics are encouraged to reduce carbohydrate intake, particularly sugary beverages, to reduce diabetes risks.
[bookmark: _Toc212673729]Physical Activity 
Alongside diet, physical activity has a great impact on Type 2 diabetes management, as past research has shown that physical exercise for at least 8 weeks can result in a decline of 0.66% in HbA1c levels in diabetes patients (Yeh et al., 2023). Wake (2020) similarly acknowledged that physical activity has a significant role in controlling blood glucose levels by reducing insulin resistance, minimising “visceral adipose tissue” (VAT), enhancing the generation of “glucose transporter type 4” (GLUT-4) and the functions of pancreatic β-cells. Thus, physical activity must be a standard requirement for at least 150-300 minutes on average per week (Yang, 2019).  
[bookmark: _Toc212673730]Avoid Smoking and Alcohol Consumption
Smoking and alcohol consumption of patients with diabetes must be avoided, as Yeh et al. (2023) observed that alcohol consumption increases the potential of hypoglycemia in diabetes patients. Ahmad and Joshi (2023), on the other hand, suggest that diabetes patients must quit smoking as smoking narrows blood vessels, leading to a decline in blood circulation. The CDC-supported “National Diabetes Prevention Program” (National DPP), for instance, focuses on developing healthy habits, including quitting smoking because smoking is one of the leading causes of Type 2 diabetes (CDC, 2023). 
[bookmark: _Toc212673731]Offering Peer Support and Follow-up
In terms of self-management of diabetes, face-to-face peer support is reported to offer significant positive outcomes in terms of diastolic blood pressure in patients with Type 2 diabetes, as noted by Pienaar and Reid (2020). On the other hand, the significance of follow-up strategies lies in the fact that they help avoid diabetic related health complications by conducting frequent blood glucose monitoring and food checking (Maina et al., 2023). Nguyen et al. (2019) have suggested combining foot care education with follow-up phone calls for 6 months to reduce the risks of ulceration in the feet due to Type -2 diabetes. Thus, peer support and follow-up intervention can be prioritised in this context.
[bookmark: _Toc212673732]Conclusion
From the above case study evaluation on Type 2 diabetes, it has been noticed that Type 2 diabetes is a prevalent chronic disease in the UK that has a significant influence on public health model outlook and nursing education, as it prevents UK citizens from living a quality life. Considering glucose influences cell mechanisms in the body, it is important to measure blood glucose levels and make informed decisions to manage diabetes. Diet maintenance, physical activities, peer support groups and fostering healthy behaviours are some of the evidence-based strategies that can help patients control diabetes by improving insulin functionality. 
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