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[bookmark: _Toc210072915]Introduction
[bookmark: _Hlk210038816]Diabetes is considered a serious and chronic condition that happens when it does not produce enough insulin in body (Magliano et al., 2021). There are two types of diabetes, Type 1 and Type 2. Type 1 diabetes is known as an autoimmune disease, as it destroys body’s insulin-producing cells, hence it needs insulin therapy to survive. In Type 2, it is a common disease that develops due to inadequate production of insulin in body due to modifiable factors like diet, inactivity and lifestyle changes. The risk factors for diabetes are determined as modifiable and non-modifiable factors. Modifiable factors include obesity, a lack of physical activity, increased cholesterol and high blood pressure, smoking and drinking habits. Non-modifiable factors include age, genetics, ethnicity, gestational diabetes and prediabetes. 
The aim of this report is to acquire deep knowledge of diabetes and its related components, which involves its functioning in body and assess its current information. It will help in GP surgery to effectively care for patients as per their blood sugar levels and proactively involve them in improving their conditions. The structure of this report follows: regulation of blood sugar, cell metabolism: oxygen and glucose in energy production, tracking blood sugar, evidence-based lifestyle recommendations and lastly the conclusion. 
[bookmark: _Toc210072916]

Regulation of blood sugar
[bookmark: _Hlk210044760]Pancreatic hormones are substances that are produced by endocrine cells in pancreas, regulating blood sugar and bodily functions. The key hormones are insulin and glucagon. When glucose in blood rises (usually after having a meal), pancreas’s beta cells release insulin. It encourages glucose to go into cells from blood, specifically liver and muscle cells. According to Robertson (2023), glucagon is a peptide hormone, produced primarily by alpha cells in pancreas.  When blood glucose level declines, glucagon is released from pancreas’s alpha cells. Insulin stimulates the liver to convert excess glucose into glycogen for storage, to prevent blood sugar level from increasing. On the other hand, glucagon stimulates the liver to break down glycogen, which is stored in glucose and is released into the bloodstream, thus increasing low blood sugar levels. As per Rahman et al. (2021), insulin can prevent hepatic gluconeogenesis while refining glycogen synthesis. The consistent balance between glucagon and insulin is defined as an example of a negative feedback loop. Releasing each hormone is managed by the current blood glucose level. 

[bookmark: _Hlk210044882]In Type 2 diabetes, cells, specifically in fat and muscle, become less responsive towards insulin’s signals. Severe conditions such as obesity, leading to inflammation, inhibit insulin receptors, minimise their capacities to hold insulin and enable glucose into cells. This is to ascertain that severe inflammation leads to impaired insulin signalling, triggering insulin resistance. As per Pillon et al. (2021), this typically happens in obesity, where immune cells infiltrate tissues, leading to chronic low-grade inflammation, linked with a high risk of cardiovascular complications. Over the course of time, in the pancreas, the beta cells might fail in producing sufficient insulin to overcome insulin resistance. Thus, helped in maintaining normal blood glucose levels. A blood test showing glucose levels, before eating breakfast, persist at high levels, more than 126 mg/dL, indicates diabetes. A measure of average blood glucose levels in previous months suggests longer-term insights into blood glucose control.
The figure below shows the regulation of blood glucose levels by insulin and glucagon in a healthy person. Glucagon and insulin work together to maintain normal plasma glucose levels. 


[image: Diagram of a normal glucose level

AI-generated content may be incorrect.]
Figure 1 Regulation of blood glucose levels 
(Source: Hædersdal, 2018)
[bookmark: _Toc210072917]Cell metabolism: Oxygen and glucose in energy production
[bookmark: _Hlk210048845][bookmark: _Hlk210072377][bookmark: _Hlk210048829]Cellular respiration breaks down glucose into ATP (Adenosine Triphosphate) called as energy currency of the cell. It has three key stages, such as glycolysis, the Krebs cycle and oxidative phosphorylation. During glycolysis, molecules of glucose with 6 carbon atoms are converted into 2 molecules of pyruvate. Each is composed of 3 carbon atoms. As per Alberts et al. (2002), each molecule of glucose, 2 molecules of ATP are hydrolysed for providing energy and 4 molecules are developed later on. Furthermore, the chain of electron transport produces mass ATP. On the other hand, oxygen is considered vital for high aerobic pathway, though anaerobic respiration happens without it. While uncontrolled diabetes decreases glucose levels for energy starvation, it additionally increases fat metabolism. In presence of oxygen, 1 glucose molecule is completely oxidised and yields approximately 30-32 ATP. Whereas, in absence of oxygen, it only includes glycolysis, developing approximately only 2 ATP for each molecule of glucose. As per Chandel (2021), the net ATP produced is 2 ATP: 4 payoff phase – 2 investment phase.  Uncontrolled diabetes or poor insulin production contributes to ineffectiveness for entering cells, leading to an energy-starved state for cells.
[bookmark: _Hlk210059522]Fat absorption and ketone bodies lead to an energy deficit, as body increases its dependence on fat metabolism. The breakdown of fats develops ketone bodies, which in turn are utilised for energy through tissues; however, this accumulates to hazardous levels in blood. According to Wasyluk and Zwolak (2021), ketone bodies can be an energy substrate in extrahepatic tissues and they are considered an important source of energy in conditions of partial availability of glucose. Exercise potential enhances glucose uptake through muscle cells, despite the unavailability of insulin. According to Pinches et al. (2022), physical activities encourage glucose uptake, which helps in activating Insulin-like Growth Factor (49 org). Further, it describes that through signalling via insulin receptor protein and AKT2, it encourages GLUT 4 translocation to plasma membrane and resists GSK3, contributing to activation of glycogen synthase (49org). 
[bookmark: _Toc210072918]Tracking blood sugar
Tracking glucose levels helps in managing diabetes through equipping with early detection of hypoglycaemia (low) and hyperglycaemia (high). As per NHS (2024), it helps in seeing in levels and checking of blood glucose, whether it is too high or low, to help in controlling blood glucose levels. 
[bookmark: _Hlk210061839]Constant tracking to uncover patterns of blood glucose variations, equip individuals to acquire an understanding of glucose levels, such as hypoglycaemia (low) or hyperglycaemia (high). According to CDC (2024), constantly checking more about patterns to achieve blood sugar target ranges, also monitoring helps in healthcare team to derive decisions about diabetes care plan. Keeping glucose levels under control contributes to preventing chronic diabetes or its related aspects, for example, diabetic retinopathy, cardiovascular disease and nerve damage. Monitoring allows an individual to get access to information about their health, to manage overall condition and get treatment.
[bookmark: _Hlk210067002]There are methods to track glucose levels, such as a finger-prick glucometer, continuous glucose monitoring and an HbA1c test. Finger-prick glucometer is reasonable and commonly used, but it provides only a glimpse of glucose levels at a moment. Moreover, it also lacks trend data, requiring frequent testing for inclusive insights. Another method is continuous glucose monitoring (CGM), which enables an individual to gain real-time and continuous glucose levels. To know about revealing trends, patterns and variations over time. As per NHS (2024), a real-time CGM sensor provides results to the receiver or phone at regular intervals of time. In addition, the CGM is relatively costlier than finger-prick method. On the other hand, the HbA1c test provides long-term measure of average blood glucose levels in earlier months to gain a wider perspective or deep insights. According to Garonzi et al. (2023), the main benefit of HbA1c is that it does not need fasting before testing and has greater preanalytical stability. Furthermore, during times of stress, diet fluctuations or illness, worries are less. However, this test does not offer real-time insights or information on a daily fluctuations basis.
[bookmark: _Toc210072919]Evidence-based lifestyle recommendations
[bookmark: _Hlk210067530][bookmark: _Hlk210068673]In order to effectively manage severe conditions like diabetes, adopting to recommendations given below will be fruitful to improve an individual’s condition. According to Caprara (2021), unhealthy diets, physical inactivity, use of tobacco and high use of alcohol consumption are considered crucial factors. The focus of dietary interventions is included in recommendations, which further involves elements to effectively focus on it. The Mediterranean and DASH diets are well-known for improving cardiovascular health and balancing blood pressure. This mainly focuses on low-glycaemic foods by opting for foods with having low glycaemic index. It will help in managing blood sugar levels efficiently. The practice of controlling portion size as per its vitality, specifically in combination with dietary patterns for supporting weight management. Moreover, low-carb diets can show short-term glycaemic advantages as the broader aspect of sustainability, with its potential on cholesterol and cardiovascular risks. As per Tecce et al. (2025), LCDs restrict carbohydrate consumption to a daily intake than 130g with an increase in focus on protein as well as fat intake. Hence, low-carb diets might determine short-term glycaemic benefits. 
[bookmark: _Hlk210069464][bookmark: _Hlk210071384][bookmark: _Hlk210070802]The next recommendation is about exercise or physical activity, which involves aerobic and resistance training, setting up weekly targets and achieving them, and noting them for consistent efforts. According to Liang et al. (2021), aerobic training triggers greater improvement in aerobic capacity and is connected to cardiopulmonary and metabolic variables, which leads to efficient amelioration of CVD risk factors. In addition to that, while doing resistance training, it improves endurance, muscular strength and muscle mass to an extent degree. Focus on completing approximately 150-200 minutes of moderate intensity workouts each week. As per WHO (2025), adults aged above 18 years should do at least 150 minutes of moderate intensity workout or 75 minutes of vigorous intensity workout, or can do a mix of both. A single session of workout can significantly enhance insulin sensitivity, but to achieve high strength and stamina, adhering to a long-term regimen is key. 
[bookmark: _Hlk210071444][bookmark: _Hlk210071372]The next recommendation is to eliminate the habit of smoking. It is considered a crucial step in reducing the risk of diseases like cardiovascular, which is considered significantly vital to chronic illness, conditions or diseases. In addition to it, another recommendation is to manage weight by cutting overall excess fat. According to Li et al. (2022), losing just 5%-7% of body weight can help in preventing or delaying 60% of diabetes and ameliorate insulin in overweight individuals. The last recommendation will be behavioural support in order to empower patients by equipping them with knowledge about their situations and care management. As per Adjei et al. (2025), the focused actions, like enhanced education of patients and offering support for improving glycaemic control, result in patients needing insulin therapy. Digital tools or platforms can also be utilised along with peer support, thus increasing the capacity to adhere to current practices as per motivation. This can result in practical support for lifestyle changes. These are some recommendations that can certainly be beneficial to improve lifestyle changes for overall health conditions. 
[bookmark: _Toc210072920]

Conclusion
The report was based on diabetes, its types and other related aspects, which enhanced the overall knowledge about its chronic conditions. This report has developed insight into its two types, such as Type 1 and Type 2, with their modifiable and non-modifiable factors. Pancreatic hormones led to the production of endocrine cells, which helped in regulating blood sugar levels. Due to various reasons, fluctuations like too high or too low in these levels affect immune cells and hence the chronic conditions have been occurred to arisen. Further, this report comprised glucose and ATPs that explained about breakdown of glucose molecules to form ATPs. The result shows that in presence of oxygen, 1 glucose molecule is completely oxidised and yields approximately 30-32 ATP. Whereas, in absence of oxygen, it only includes glycolysis, developing approximately only 2 ATP for each molecule of glucose. Moreover, physical activities motivate glucose uptake. Next, was tracking of blood sugar, through finger-prick glucometer, continuous glucose monitoring and HbA1c test. This was to ascertain the level of glucose to early detect potential health risks. Lastly, the report was equipped with evidence-based lifestyle recommendations to improve overall wellness of an individual. Through workout and physical activity, dietary changes, and eliminating the habit of smoking and alcohol consumption. 
[bookmark: _Toc210072921]
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