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[bookmark: _Toc236507707]Introduction
Type 2 diabetes mellitus (T2DM) is a chronic metabolic disorder that is defined by a sustained hyperglycemia associated with a diminished insulin sensitivity and a gradual decrease in pancreatic b-cell function (Galicia-Garcia et al., 2020). In diabetes type 2, the resistance to insulin decreases the capacity of insulin to stimulate glucose uptake in skeletal muscle and adipose tissue and to inhibit hepatic production of glucose, leading to the build-up of glucose in the bloodstream. T2DM is a massive global health problem and is associated with various complications such as cardiovascular disease, nephropathy and a diminished quality of life.
T2DM is a complex disease, which is the result of a combination of genetic predisposition and environmental and lifestyle factors. The risk factors are the family history, smoking, obesity, physical inactivity and unhealthy eating habits, among others (Galicia-Garcia et al., 2020). But it is not as if obesity is the only factor involved in the development of diabetes—people with the same BMI could have different metabolic risks. Visceral fat accumulation and chronic low-grade inflammation are now believed to be key factors in the promotion of insulin resistance (DeFronzo et al., 2015).
The knowledge of the physiological processes of blood glucose regulation is important for the understanding of self-management of T2DM as it is important to know how lifestyle behaviours affect blood glucose levels. Working as a practice nurse and supporting patients in primary care, education on glucose monitoring, nutrition, physical activity and smoking cessation can help to ensure patients are better engaged in care plans and reduce complications in the long-term.
This report will explore the mechanisms of maintaining blood glucose in a healthy range, the production of cellular energy from glucose and oxygen, the significance of blood glucose patterns on health and evidence-based lifestyle modifications for successful type 2 diabetes management.
[bookmark: _Toc236507708]Regulation of Blood Glucose Levels in the Human Body
Glucose homeostasis or blood glucose regulation is a tightly regulated physiological process that involves the pancreas, liver, skeletal muscles and body tissues. This is important to keep blood glucose within an appropriate range, since glucose is the chief energy source for many cells, including the brain. In healthy people, normal fasting blood glucose (FBG) targets range from about 4-7 mmol/L, depending on individual circumstances (NICE, 2022).
Insulin and glucagon are two hormones secreted by the pancreas and are important in glucose homeostasis. These hormones are secreted by special endocrinal cells present in the islets of Langerhans.

Figure 1: Normal Blood Glucose Homeostasis
After consuming carbohydrates, the glucose is absorbed into the bloodstream. The rise in blood sugar levels causes the pancreatic b-cells to secrete insulin. Insulin is a signalling hormone, permitting glucose to be transferred out of the blood into the cells via glucose transporter proteins, especially GLUT-4 transporters in skeletal muscle and adipose tissue. The liver and muscles can also store excess glucose as glycogen to be used in the future (Roden and Shulman, 2019).
Blood glucose level falls during the fasting period or when there is a lot of energy requirement. The pancreatic a-cells respond by releasing glucagon that activates the liver to metabolize the stored glycogen to glucose via glycogenolysis. This helps ensure that levels of blood glucose do not drop below normal levels necessary to support normal physiological functions.
This regulatory system is impaired in persons with Type 2 diabetes. The first phase is typically connected with insulin resistance, when the cells no longer respond to insulin well despite the normal or high levels of insulin secretion. Consequently, glucose stays in the blood leading to hyperglycaemia. With time, persistent stress on pancreatic b-cells may result in the exhaustion of b-cells and decreased insulin secretion (DeFronzo et al., 2015). 

Figure 2: Development of Type 2 Diabetes
As such, T2DM cannot be regarded as a mere effect of the excessive consumption of sugar. Even though diet plays a very important role, the condition is acquired in various ways of physiological events in which insulin resistance, inflammation, genetics and environmental factors are involved. The knowledge is relevant as it emphasizes the importance of combining medication, monitoring and lifestyle change as opposed to concentrating on one specific element in order to achieve effective management.
[bookmark: _Toc236507709]Use of Oxygen and Glucose in Cellular Energy Production
Cellular metabolism cannot occur without glucose as it is the source of chemical energy necessary to carry out various activities like muscle contraction, nerve transmission, and tissue repair. When glucose gets to cells, it is changed into usable energy in a process known as cellular respiration. During aerobic respiration, oxygen is needed as it allows to produce adenosine triphosphate (ATP), which is the primary energy currency of cells, efficiently.
The reaction in general can be depicted as: 
C₆H₁₂O₆ + 6O₂ → 6CO₂ + 6H₂O + approximately 30–32 ATP 

Figure 3: Cellular Respiration Process
Glycolysis happens in the cytoplasm, the glucose molecules are broken down into pyruvates. Pyruvate is then transported into the mitochondria where the Krebs cycle and electron transport chain generate a high amount of ATP with the help of oxygen. Waste products are CO2 and water.
Glucose is available in the bloodstream, but in Type 2 diabetes, the cells are resistant to insulin. This means that the tissues can have less glucose use, and higher blood sugar. Oxidative stress and inflammation can also result from persistent hyperglycaemia, leading to complications like cardiovascular disease, kidney damage and nerve damage (Roden and Shulman, 2019).
This is a good example of how important it is to keep blood sugar in balance. Tight control of diabetes is more than just keeping blood sugar readings in check; it is also about maintaining normal function of the cells and avoiding long-term physiological harm.
[bookmark: _Toc236507710]Importance of Recording and Tracking Blood Glucose
Therefore, BGM may play a significant role in the care of people with Type 2 diabetes (T2DM) as it delivers information on glycaemic control and its response to treatment, diet and behaviour. Multiple types of glucose information are gathered in clinical practice: capillary blood glucose (CBG) monitoring, continuous glucose monitoring (CGM) and glycated haemoglobin (HbA1c) (Ajjan et al., 2019).
Capillary blood glucose testing is performed by making a pinch in the finger to collect a drop of blood for the measurement. It is useful for the patient to get instant feedback on their blood glucose and is important to help learn how changes in blood glucose in the short-term are affected by food, movement, medications and illness. But each of the readings can only reflect the glucose levels at that particular time and should be considered in conjunction with other clinical findings.
Continuous glucose monitoring (CGM) is a glucose level measurement device that is worn under the skin, measuring glucose levels around-the-clock. CGM is different than finger prick tests as it gives information on glucose patterns, such as how glucose levels are rising and falling after eating, overnight variations, and times of high and low glucose levels. This information can be used for healthcare professionals to look for trends and make necessary changes in a treatment plan when needed.
Another routine measurement important to diabetes management is the HbA1c. Glucose binds to haemoglobin in red blood cells and, HbA1c is a measurement of the average glucose exposure of red blood cells and thus shows glucose levels over a period of about two to three months (Eyth et al., 2023). NICE suggests HbA1c should be checked in every outpatient clinic every three to six months until glucose is stabilised and then every six months after stabilisation of therapy and glycaemic control (Boltpharmacy.co.uk, 2025).
When these routine measurements are analysed it can help health workers determine if they are getting the desired effect from the treatment or if lifestyle changes, changes to medications or other support is needed. As such, glucose monitoring data should not be thought of as individual numbers, but rather as information to guide personalised care plans and shared decision-making.
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Figure 4: Example of how routine glucose data can support diabetes management
Nevertheless, despite the fact that blood glucose monitoring can be a useful tool, research indicates that monitoring in and of itself does not necessarily lead to improvement of diabetes. Patients should be aware of the interpretation of results and make the necessary changes in their behaviour. Limited improvement may be observed in a patient who records glucose levels without changing diet, exercise habits or medication adherence. Thus, monitoring is necessary in combination with diabetes education.
The emergence of newer technologies, especially continuous glucose monitoring (CGM), has enhanced the care of diabetes patients by giving more specific insights into the variation in glucose levels over the course of the day. CGM systems continuously monitor glucose levels by having sensors under the skin and is able to detect patterns that are not easily noticed by finger-prick testing. Nevertheless, accessibility, cost and patient training are also significant factors to be considered in the implementation of these technologies in the routine healthcare environment (Martens et al., 2021).
In terms of health and social care, the promotion of active involvement of patients in monitoring promotes self-management and patient autonomy. Proper monitoring will make the patients not passive receivers of healthcare, but active participants in the management of their condition.
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The lifestyle change is a key element of Type 2 diabetes treatment since the diet, physical activity and smoking habits directly affect the insulin sensitivity and the regulation of blood glucose levels. Nevertheless, the lifestyle advice must be tailored as social factors, cultural preferences, financial constraints and individual capabilities affect the ability of patients to successfully adhere to changes.
[bookmark: _Toc236507712]5.1 Dietary Modification
Eating a balanced diet is crucial to regulating blood sugar levels and preventing complications of diabetes. There are dietary trends that are supported by evidence and which focus on vegetables, whole grains, legumes, fruits, lean proteins and unsaturated fats. High fibre levels, plant-based foods and healthy fats, which are found in the Mediterranean diet have been shown to be beneficial in glycaemic control and cardiovascular risk factors in people with Type 2 diabetes (Evert et al., 2019).
Rapid blood sugar rise post- meals can be prevented by reducing overconsumption of refined carbohydrates and highly processed foods (The Nutrition Source, 2013). The dietary recommendations, however, must not be simplistic. Requesting the patients to avoid carbohydrates altogether is not evidence-based since carbohydrates are still a significant source of energy. Rather, better quality of carbohydrates, portion control and meal planning should be promoted by the healthcare professionals.
As an illustration, substituting refined carbohydrates like white bread and sweet drinks with whole grains and high-fibre options will decelerate glucose uptake and decrease post-meal glucose surges.
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Regular exercise enhances the control of glucose by improving insulin sensitivity and boosting glucose uptake by skeletal muscles. Exercising activates muscle contraction which activates GLUT-4 transporters, which enables glucose to get into the muscle cells without insulin. The mechanism is especially useful in those people who have insulin resistance.
It is advised by the World Health Organization that adults need to take at least 150-300 minutes of moderate-intensity physical exercise every week, and muscle-strengthening exercises at least two or three days in a week (WHO, 2020).
Other benefits of exercise besides glucose control include:
i. Decreased cardiovascular risk.
ii. Improved body composition
iii. Increased psychological wellbeing
iv. Improved quality of life
However, the exercise programmes are supposed to be tailored based on patient capability, age and prevailing complications. As an illustration, patients with diabetic neuropathy might need less vigorous activities to minimize the risk of injury.
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Smoking is a critical risk determinant of Type 2 diabetes since tobacco exposure enhances insulin resistance and immensely elevates cardiovascular risk (Maddatu et al., 2017). Patients already at risk of heart disease due to diabetes, smoking increases this risk by causing vascular inflammation and endothelial dysfunction.
Smoking cessation ought to be viewed as a crucial aspect of diabetes management. Nicotine replacement therapy and referral to cessation programmes can be offered by healthcare professionals.
An important aspect that must be taken into consideration is that smoking cessation interventions must be supportive and not judgemental. Addiction, stress or social factors may cause difficulties to some patients. Thus, to have good healthcare practice, it is important to know the broader determinants that affect patient behaviour.
[bookmark: _Toc236507715]5.4 Weight Management
Insulin resistance is closely linked to excess body weight and visceral adiposity. The Diabetes Remission Clinical Trial (DiRECT) revealed that, in most cases, massive weight loss due to the structured dietary intervention can lead to glucose control and, in a subset, remission of Type 2 diabetes (Lean et al., 2019).
But the weight management should not be centered on the body weight measurements. Metabolic health, psychological wellbeing and long-term lifestyle changes should be taken into consideration in a patient-centred approach. Excessive ideals about weight-loss can decrease motivation and adversely influence adherence in the long-run.
[bookmark: _Toc236507716]Conclusion
Type 2 diabetes is a complex metabolic disorder caused by insulin resistance, b-cell dysfunction and impaired glucose regulation. Glucose homeostasis helps to understand the development of hyperglycaemia and how this leads to complications. It is important to monitor blood glucose to help manage your health and care as well. But lifestyle changes, including healthy eating, exercising regularly, quitting smoking and managing weight, play a key role in getting better. Practice nurses are very good at educating patients and empowering them to take control of their health. 
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Date  Data Type  Result  Possible Interpretation  Clinical Action  

01/07/2026  Capillary  blood  glucose  (fasting)  8.2 mmol/L  Higher than individual  target range; may  indicate reduced  overnight glucose control  Review diet,  medication  adherence and  lifestyle factors  

08/07/2026  Capillary  blood  glucose (2  hours after  meal)  10.1 mmol/L  Post - meal glucose  elevation may suggest  carbohydrate - related  glucose spikes  Discuss meal  composition and  portion control  

01/08/2026  HbA1c  7.8% (61  mmol/mol)  Indicates average blood  glucose has remained  above recommended  target over previous  months  Review diabetes  management plan  and consider  treatment  adjustment  

01/08/2026  CGM report  Frequent  evening  glucose peaks  identified  Shows a pattern of  glucose variation after  evening meals  Provide  personalised dietary  and lifestyle advice  

 


image1.png
»N] < rysgol Cymru
3N ¥ Drindod Dewi Sant
S University of Wales

Tk Salt David




