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1. Introduction: Understanding Diabetes and Its Risk Factors
Diabetes is enduring condition that occurs when insulin output is weakend by the beta cells in the pancreas which results in high blood glucose levels. When insulin is inadequate or the body cells are tolerant, blood glucose gathers in the bloodstream and causes damages that diabetes is known for, however when insulin works efficiently the glucose is either stored or used for energy production. 
There are two main types of diabetes, type 1 and type. Type 1 diabetes occurs when the immune system attacks the insulin producing cells found in the pancreas and it is commonly diagnosed at a young age however it can be developed at any. Due to the condition, an individual is required to take lifelong therapy through multiple injections or an insulin pump. Type 2 diabetes on the other hand, is the most common form and it develops when the cells are resistant to insulin which causes the pancreas to overwork by producing increasing amounts of insulin to allow blood glucose levels to remain normal. It is mainly found and developed during adulthood, and it has strong connections to obesity, poor diets and inactivity. 
A mix of factors raises someone's risk of developing Type 2 diabetes. Some can't be changed: getting older (risk climbs from around age 40, or from 25 in some minority ethnic groups), a family history of diabetes, and ethnicity, with South Asian, Black African and African-Caribbean communities all at higher risk. Others can be changed, at least to some degree, and this is where most prevention and management advice is aimed — carrying excess weight, particularly around the middle, inactivity, a diet heavy in refined carbohydrate and saturated fat, smoking, and drinking more alcohol than recommended. Gestational diabetes, polycystic ovary syndrome and high blood pressure also push risk upward. Because so much of this list is modifiable, helping patients understand it, rather than just handing them a leaflet, is where much of the value of patient education really lies.
2. How Blood Glucose Is Maintained at a Safe and Effective Level
Blood glucose levels are strictly regulated to be between 4.0 and 6.0 mmol/L when fasting however they vary after meals (NICE,2026). The islet of Langerhans is a group of hormone producing cells located in the pancreas that is involved in receiving negative feedbacks to maintain a balance in blood glucose levels (figure 1). 
After a meal the glucose levels rise due to digestion. In the islets of Langerhans there are so called Beta cells that detect changes and release insulin in the blood. Insulin works on receptors on cells in the liver, fat tissue and muscles which then allows glucose transported proteins to move to the cell surface so that glucose can now leave the bloodstream and enter the cells where it is used for energy which in other words keeps the blood glucose level at a normal level. 
The alpha cells found in the Islets of Langerhans have a crucial role as they detect changes in the level of blood glucose in the body maybe due to exercise or fasting, when this change occurs glucagon is released into the blood stream. Glucagon cues the breakdown of glycogen into glucose, this is termed glycogenolysis. Gluconeogenesis on the other hand takes place when glucagon sends a signal to the liver to produce glycogen from glycerol or amino acids. The new glucose then goes in the blood to assist blood glucose levels to get back to the normal range. Adrenaline, cortisol and growth hormone also help glucose to increase in moments of stress or low blood glucose. 
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Figure 1. Negative feedback control of blood glucose via insulin and glucagon (author's own diagram, informed by NICE, 2026).
In diabetes type 2 cells become resistant to insulin and the feedback is disrupted, so the high blood glucose remains at abnormal levels due to glucose not leaving the bloodstream, as a result more insulin is produced but the beta cells stop working overtime and the control over glucose decreases which keeps declining and getting worse over time. This is why physical exertion, and a healthy lifestyle is key to managing and prevent type 2 diabetes. 
3. Cell Metabolism: How the Body Turns Glucose and Oxygen into Energy
ATP or adenosine triphosphate are states of energy used by cells once glucose is changed, this process is known as cellular respiration and it partakes three phases which all depend on oxygen (OpenStax, 2022) (see figure 2). 
Glycolysis is the first stage that takes place in the cytoplasm and no oxygen is required. Two molecules of pyruvate are created by the breakdown of a glucose molecule becoming ATP molecules. When oxygen is scare pyruvate is converted to lactate which allows glycosis to continue however not much energy is created/released hence why anaerobic muscular exertion is short timed and a lot of lactate is connected to fatigue.  
With sufficient oxygen the mitochondria (the powerhouse of the cell) hosts the pyruvate for the second stage. Within the powerhouse of the cell, pyruvate is then broken down which releases carbon dioxide and NADH and FADH2 which are high energy electron carriers. This is where the electrons are then used for the electron transport chain where electrons are passed with protein complexes and protons are pumped across thru the energy release onto the membrane and this creates the majority of a cells ATP. The final stage of the three is where oxygen is key, as it is the acceptor of the electrons with hydrogen ions from water. Overall, complete aerobic breakdown of one glucose molecule yields approximately 36–38 ATP molecules, compared with only two from anaerobic glycolysis alone (OpenStax, 2022).
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Figure 2. The three stages of aerobic cellular respiration, showing why both glucose and oxygen are required for full energy yield (author's own diagram, informed by OpenStax, 2022).
This course explains why both insulin, which allows glucose into cells in the first place, and good tissue oxygenation are crucial for normal cellular energy provision. Over years, unmanaged hyperglycaemia damages the small blood vessels supplying tissues across the body (microvascular disease), reducing oxygen and nutrient delivery precisely to the tissues that need them, which adds complexities such as peripheral neuropathy, retinopathy and poor wound healing.
4. Why Recording and Tracking Blood Glucose Matters
In Type 2 diabetes there two main measurements people take to overlook their glucose levels. HbA1c shows average blood glucose levels over a period time which is usually two to three months and NICE(2026) uses it to set targets such as 48mmol/mol (6.5%) for individuals who manage their type two by lifestyle and diet, and 53 mmol/mol (7.0%) for those with medication that can cause hypoglycaemia. Self regulation on the other hand involves the individual to check their own blood glucose levels typically with a finger-prick meter which gives an immediate reading.  
Unstructured self-monitoring with individuals with type 2 diabetes who are not treated with insulin is more modest. Many studies have found that self monitoring has reduced hbA1c by an average of around 0.25% points compared with no self monitoring, where quality of life, hypoglycaemia or implications did not improve or worsen (McIntosh et al2010). However, when self monitoring involves education and professional adjustments people tend to improve in both HbA1c and their personal confidence in treating themselves. (Holmes-Truscott et al 2023)
This is important as nurses and professionals should encourage patients to do tests purposefully rather than having unstructured testing, this will improve their confidence and allow them to have a better understanding when self monitoring for example learning how food, activities and lifestyle affect their condition. According to NICE’s updated guidance (2026), a patients self assessment is a genuinely useful basis for discussion and it allows lifestyle advice and treatment to be tailored rather than everyone having a generic structure as each individual has different eating habits and lifestyles. 
5. Evidence-Based Lifestyle adjustments That Improve Type 2 Diabetes
Alongside monitoring, three adjustable lifestyle circumstances have the strongest evidence base for enhancing Type 2 diabetes control: smoking cessation, dietary change, and exercise(see Figure 3).
Smoking
Smokers are projected to be 30-40% more probable to get type 2 diabetes than non smokers (WHO 2014), nicotine increases insulin resistance and damages pancreatic beta cell activity. For individuals that have the condition, nicotine raises hbA1c and accelerates both macrovascular and microvascular implications, where quitting can reverse damage over time (WHO 2024).  NICE has suggested that smoking should be a regular subject when talking about diabetes as it not only affects diabetes patients for the worse but everyone in general. 
Diet and weight management
The Diabetes Remission Clinical Trial (DIRECT) has one of the strongest recent evidences for dietary intervention. In this UK based primary care study individuals had a structured low calorie diet for 20 weeks followed by food reintroduction and a weighted diet. This study showed that after one year 46% of the participants achieved remission of their diabetes, compared to the 4% of those receiving standard care; remission was connected to weight loss and healthy diets with individuals who lost up to 15kg were linked to remission in more than 70% of the cases. NICE(2026) suggests that people living with diabetes should have a diet based on low carbohydrates and free sugar intake, supported by fibres and vegetables which also link to weight loss where appropriate. 
Physical activity
Glucose control can be controlled with exercise independently from insulin, GLUT4 transporters are moved to the cell surface thru muscle contractions which allows the muscles to take glucose out of the blood even when there is resistance to insulin (Zierath et al 2014). Consistent training over a long period of time increase the GLUT4 transporters and improves mitochondrial function. Any form of physical activity for example strength training is effective for patients with diabetes as it helps control the level of blood glucose in their bloodstream
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Figure 3. Four evidence-based lifestyle pillars that support Type 2 diabetes self-management (author's own diagram).
Overall, these modifications  work through genuinely distinct biological mechanisms: smoking cessation and weight loss refine insulin sensitivity and pancreatic function, and exercise by providing an additional, insulin-independent route for glucose uptake. This is why NICE (2026) endorses addressing all three together, supported by structured education and tailor made goal-setting, rather than depending on any single change in seclusion.
6. Conclusion
Type 2 diabetes is a condition that is determined on the patients behaviour; individuals have to have a structured form of monitoring that revolves around their life style and eating habits. Professional such as nurses and doctors have to set realistic goals and provide the therapy needed to help people who are living with the condition to have a healthy lifestyle. This is all achievable by using structures tailored around each patient and by using records to understand their life history. Moreover patients need to reflect and be able to understand how self monitoring works and how to applicate it efficiently using the tools provided by the professionals. If managed correctly Type 2 diabetes can be lived with confidently over the long term. 
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Figure 1: Negative feedback control of blood glucose
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In Type 2 diabetes, cells become resistant to insulin's effect, so this feedback loop no
longer keeps blood glucose within the normal range and hyperglycaemia results.
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Figure 2: Aerobic cellular respiration - producing ATP from glucose and oxygen
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Without sufficient oxygen, cells rely on anaerobic glycolysis alone, yielding far less ATP and producing
lactate — illustrating why good oxygen delivery to tissues matters for cellular energy supply.
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Figure 3: Four evidence-based lifestyle pillars in Type 2 diabetes self-management
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All four pillars are reinforced by structured education and individualised, shared decision-making
between the patient and the primary care team (NICE, 2026).




