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Type 2 Diabetes – Understanding Blood Glucose Control and Lifestyle Management
Diabetes is a chronic metabolic disorder characterised by persistently elevated blood glucose levels (hyperglycaemia) resulting in insulin secretion, insulin action, or both (World Health Organisation (WHO), 2023).  Insulin is a hormone produced by the beta cells in the pancreas and is essential for regulating blood glucose levels.  There are two main types of diabetes, Type 1 - an autoimmune condition leading to insulin deficiency and Type 2 – which is characterised primarily by insulin resistance combined with relative insulin deficiency (American Diabetes Association (ADA), 2024).  Type 2 diabetes accounts for approximately 90-95% of all diabetes cases worldwide (International Diabetes Federation (IDF), 2023).
The prevalence of Type 2 Diabetes has increased significantly over recent decades, largely due to ageing populations, sedentary lifestyles, unhealthy diets and rising obesity rates (IDF, 2023).  In the UK, millions of individuals are currently living with diabetes, with a substantial proportion undiagnosed (Diabetes UK, 2023). This growing number places considerable strain on primary care services, including GP surgeries and practice nurses who play a central role in diabetes education and management.
Risk Factors for Type 2 Diabetes include modifiable and non-modifiable factors.  Non-Modifiable factors include age (particularly over 40 years old) family history, ethnicity (higher prevalence in South Asian, African-Caribbean and Black African populations) and history of gestational diabetes (NICE, 2022).  Modifiable risk factors include obesity, unhealthy diet, smoking, hypertension and physical inactivity (WHO, 2023). Economic disadvantage is also associated with increased risk due to reduced access to healthy food, safe environments for exercise and healthcare services (Public Health England, 2018).
Badly controlled diabetes can result in both acute and long-term complications. Acute complications include hypoglycaemia and hyperglycaemia, which can be life threatening if untreated.  Longterm complications include cardiovascular disease, nephropathy, retinopathy and increased risk of stroke (ADA, 2024).  These complications highlight the importance of effective blood glucose management and patient engagement in self-care.
This report will explain how blood sugar levels are regulated in the body, describe the metabolic processes that generate energy from glucose and oxygen, examine the importance of monitoring blood glucose levels and provide evidence-based recommendations for lifestyle changes that support safe and effective diabetes management.

Maintenance of Safe and Effective Blood Glucose Levels
In healthy individuals, blood glucose levels are tightly regulated within a narrow physiological range, typically between 4-7 mmol/L when fasting (NICE, 2022). This regulation is primarily controlled by two pancreatic hormones: Insulin (which lowers blood glucose) & Glucagon (which raises blood glucose).
When blood glucose levels rise after a meal, glucose enters the bloodstream from the digestive tract, causing blood sugar levels to rise. In response, pancreatic beta cells release insulin, which triggers muscle and fat tissues to absorb the glucose. This process is driven by the movement of GLUT4 transporters to the cell membrane, allowing glucose to enter the cells (Hall & Hall, 2021).  Beyond glucose uptake, insulin encourages the liver and muscles to store excess sugar as glycogen (glycogenesis). Simultaneously, it signals the liver to stop producing new glucose from non-sugar sources (gluconeogenesis) (Silverthorn, 2019). 
In contrast, when blood glucose levels fall (for example, during fasting or physical activity) pancreatic cells release glucagon. Glucagon raises blood sugar levels by signalling the liver to break down stored glycogen (glycogenolysis) and produce new glucose from non-carbohydrate sources (gluconeogenesis). (Hall & Hall, 2021) This coordinated hormonal regulation ensures homeostasis, enabling the body to meet its energy demands while preventing dangerous fluctuations.
In type 2 diabetes, insulin resistance occurs when body tissues do not respond effectively to insulin.  As a result, glucose uptake into cells is impaired, and blood glucose levels remain elevated.  Over time, pancreatic beta cells may become dysfunctional, reducing insulin production (DeFonzo et al., 2015).  Persistent hyperglycaemia leads to glycation of proteins and oxidative stress, contributing to vascular damage and long-tern complications (Brownlee, 2005)
Effective management of Type 2 diabetes therefore focuses on improving insulin sensitivity, supporting pancreatic function and maintaining blood glucose levels to prevent complications.

Cellular Metabolism: How Oxygen and Glucose Produce Energy
Glucose is the bodies primary source of energy.  Cells use glucose in combination with oxygen to produce adenosine triphosphate (ATP), the molecule that provides energy for cellular processes.  This process occurs through cellular respiration, which consists of three main stages: glycolysis (sugar splitting), the Krebs cycle (citric acid cycle) and oxidative phosphorylation (oxidation of nutrients) (Silverthorn, 2019).
Glycolysis occurs in the cytoplasm and involves the breakdown of one glucose molecule into two molecules to pyruvate.  This process generates a small amount of ATP and nicotinamide adenine dinucleotide (NADH). If oxygen is available, pyruvate enters the mitochondria, where it is converted into acetyl-CoA and enters the Krebs cycle.
The Krebs cycle generates further NADH and flavin adenine dinucleotide (FADH2 ), which carry high energy electrons to the electron transport chain.  Oxidative phosphorylation occurs in the inner mitochondrial membrane, where oxygen acts as the final electron acceptor.  This produces the majority of ATP (Hall & Hall, 2021).
Overall, aerobic respiration produces approximately 30-32 molecules of ATP from one molecule of glucose.  Oxygen is essential in this process because without it the electron transport chain cannot function effectively.  In anaerobic conditions, cells rely on anaerobic glycolysis, producing lactic acid and far less ATP.
In individuals with poorly controlled diabetes, insufficient glucose uptake into cells may impair cellular energy production despite high blood glucose levels.  This paradox occurs because glucose cannot enter insulin-dependent tissues effectively, reinforcing the importance of insulin sensitivity and glucose retention (DeFronzo et al, 2015).

The Importance of Recording and Tracking Blood Sugar Levels
Self-Monitoring of blood glucose is a key component of Type 2 diabetes management.  Recoding blood sugar levels allows patients to observe patterns, identify triggers for hyperglycaemia or hypoglycaemia and assess the impact of diet, physical activity and medication (ADA, 2024).
Tracking blood glucose over time enables healthcare professionals to evaluate treatment effectiveness and adjust medications accordingly.  It also helps detect early warning signs of poor glycaemic control, reducing the risk of acute complications (NICE, 2022).  Glycated haemoglobin (HbA1c) testing provides a longer-term measure of average blood glucose over approximately 8-12 weeks and is widely used to assess overall control (Diabetes UK, 2023).
Research suggests that structured self-monitoring can improve glycaemic outcomes in patients with type 2 diabetes, particularly when combined with education and feedback from healthcare professionals (Farmer et al, 2007).  Recording results empowers patients to take ownership of their condition and promotes shared decision-making within primary care settings.
For example, if a patient notices consistently elevated readings after certain meals, a change in diet can be implemented.  If exercise lowers glucose significantly, medication timing may require adjustment to prevent hypoglycaemia.  Therefore, systematic monitoring enhances safety, promotes engagement and supports personalised care.

Evidence-Based Lifestyle Recommendations
Lifestyle modification is central to the prevention and management of Type2 diabetes.  Evidence consistently demonstrates that improvements in diet, physical activity, smoking cessation and weight management can significantly enhance glycaemic control and reduce complications (NICE, 2022).
Diet – A balanced diet rich in wholegrains, vegetables, fruit, lean protein and healthy fats supports blood glucose regulation.  Reducing intake of refined carbohydrates and sugary foods helps prevent rapid glucose spikes (ADA, 2024). The Mediterranean diet has shown particular benefit in improving insulin sensitivity and reducing cardiovascular risk (Esposito et al, 2014).
Portion control and carbohydrate awareness are crucial.  Structured weight management programmes have demonstrated that significant weight loss can induce remission of type 2 diabetes in some individuals (Diabetes UK, 2024).  Practice nurses can support patients by providing nutritional education and referrals to dieticians where appropriate.
Physical Activity – Regular physical activity improves insulin sensitivity and regulates glucose uptake by muscles independent of insulin (Colberg et al, 2016).  NICE (2022) recommends at least 150 minutes of moderate intensity aerobic exercise per week, combined with resistance training on two or more days.
Exercise reduces cardiovascular risk factors, supports weight management and improves wellbeing.  Even small increases in daily activity suck as walking can significantly improve glycaemic control.
Smoking Cessation – Smoking increases insulin resistance and significantly elevates the risk of cardiovascular complications in individuals with diabetes (FDA, 2024).  Giving up smoking reduces the risk of heart disease, stroke and cardiovascular complications.  Practice nurses play a key role in providing support, treatment and behavioural counselling.
Weight Management – Obesity is strongly linked to Diabetes.  Weight reduction of 5-10% of body weight can significantly improve insulin sensitivity, in some cases reversing diabetes (NICE, 2022).  
Education and Self-Management – Structured education programmes such as DESMOND (Diabetes Education and Self-Management for Ongoing and Newly Diagnosed) improve patient knowledge, self-efficiency and lifestyle behaviours (Davies et al, 2008). Education enhances understanding of carbohydrate counting, medication adherence and blood glucose monitoring, leading to improved long-term outcomes.

In conclusion, Type 2 diabetes is a prevalent and complex chronic condition that requires comprehensive management with primary care.  Effective blood glucose regulation depends on the coordinated action of insulin and glucagon to maintain metabolic homeostasis.  Cellular metabolism relies on the glucose and oxygen to generate ATP, underscoring the importance of maintaining glucose within physiological ranges.
Self-monitoring of blood glucose empowers patients to understand patterns, idetify triggers and engage more effectively with treatment plans.  Regular recording supports clinical decision making and reduces the risk of acute and long-term complications.
Evidence-based lifestyle interventions, including healthy eating, increased physical activity, giving up smoking and weight management are fundamental to improving insulin sensitivity and overall metabolic health.  
By enhancing patient understanding and promoting structured self-management, primary care teams can significantly improve outcomes for individuals living with type 2 diabetes, reducing complications and improving quality of life.
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