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[bookmark: _Toc233152692]Introduction
Physiology is generally the branch of biology that deals with processes that surround the functioning of living things, including plants, animals, and humans (Tortora et al. 2019). It studies how the body works. This report discusses diabetes, a disease that interferes with the normal functioning of the human body. The report outlines the types, risk factors, lifestyle changes to manage the condition, and ends with lifestyle change recommendations. 
Diabetes Mellitus (DM), commonly known as diabetes, is a chronic disease that occurs due to one of two reasons: insufficient production of insulin by the pancreas or the inefficient use of insulin by the body (World Health Organisation (WHO), 2024). There are two types of diabetes, type 1 and type 2, which, according to NHS England (2024), are the most prevalent in the UK. Whereas Type 1 DM is caused by the body’s inability to produce sufficient insulin, Type 2 DM is caused by the body’s resistance to insulin (Forouhi & Wareham, 2019). Diabetes UK (2025) also confirms that one in five adults in the UK is living with diabetes or prediabetes. Contrary to popular misconception about the disease, it is not caused by increased sugar consumption, but rather the inefficient production or use of insulin. Increased sugar consumption is a risk factor for diabetes, not a cause (Rippe & Angelopoulos, 2016).
[bookmark: _Toc233152693]Risk Factors
Risk factors refer to those attributes or characteristics whose presence increases the chances of getting a disease (Marmot & Allen, 2014). These risk factors, including behavioural factors, genetic factors, and others, are categorised under modifiable and non-modifiable risk factors. Modifiable risk factors are those choices that the individual can change, manage or even eliminate (Wang et al., 2021). For instance, high consumption of sugar and sugary foods, level of physical activity, alcohol consumption, and obesity. Doing fewer physical activities, such as regular exercise, increases the risk of diabetes. At the same time, heavy drinking also increases the chances of DM (Polsky & Akturk, 2017).
On the other hand, the non-modifiable risk factors are those risk factors that cannot be altered because they are inherent (Fabris et al., 2025)—for example, age, gender and family history. Older persons are at higher risk of DM than younger people and children (Sinclair et al., 2015). Also, persons with a family history of diabetes have higher risks of diabetes (Vornanen et al., 206). Essentially, the presence of risk factors increases the likelihood of DM in a person. 

[bookmark: _Toc233152694]Maintaining Blood Sugar Levels
Maintaining blood sugar levels, also known as blood glucose, is essential for human health. Too high blood glucose (hyperglycaemia) and too low blood glucose (hypoglycaemia) pose serious acute and chronic risks for the body (Alam et al., 2021). For healthy living, it is recommended that the blood glucose of humans is between 70 and 99 mg/dL (3.9 to 5.5 mmol/L), that is, less than 5.7% HbA1c (Matthew & Zubair, 2026). Blood glucose is basically the fuel of the human body, which energises the brain and body. It is prudent to note that blood glucose levels fluctuate throughout the day and are also regulated by the body. 
The body controls blood glucose using two hormones secreted by the pancreas: glucose and glucagon (Nirmalan & Nirmalan, 2020). Glucose enters the bloodstream through the liver by pathways such as carbohydrate absorption from the intestines. When food is ingested, glucose is absorbed into the bloodstream. This causes the blood glucose to rise. Part of the glucose is stored in the liver as glycogen for future use (Han et al., 20156). The pancreas then releases insulin, which acts as a medium allowing glucose to move from the blood and enter the cells for it to be used for energy or stored in the liver. After the body, brain, and other tissues make use of this glucose, it is removed from the body through a process of glucose homeostasis (Kwon, 2021). 
On the other hand, when blood glucose fall drop, due to actions such as fasting or heavy physical activity, the pancreas releases glucagon. The Glucagon tells the liver to release its stored blood glucose into the blood. Glucagon stimulates the breakdown of glycogen and prevents the condition of too high or too low blood glucose (Arhen, 2015). This feedback loop, where the pancreas releases insulin when blood glucose is high, and releases glucagon to restore the blood glucose to normal when it drops, is how the body regulates blood glucose. Thus, Glucose homeostasis is thus the process by which the body regulates its blood glucose. NICE (2022) observes that this glucose homeostasis is interrupted when the body cells become resistant to insulin, or the pancreas fails to produce enough insulin (Roder et al., 2016). The interruption occurs when blood glucose is very high, causing the pancreas to overwork until it cannot keep up, and eventually leading to DM.
[bookmark: _Toc233152695]Production of Energy 
In order to produce energy, the cells in the body rely on oxygen from the atmosphere and glucose from food eaten through a process of cellular respiration. Alberts et al. (2015) describe cellular respiration as the breaking down of glucose to adenosine triphosphate (ATP). This breaking down of glucose occurs in the cytoplasm. When glucose enters the body cells, it goes through a series of chemical reactions to convert the energy from glucose to ATP. Under anaerobic conditions, pyruvate is converted to lactate. If oxygen is present, the pyruvate enters the mitochondria and is converted to acetyl-CoA, which is then passed into the citric acid cycle. In this process, carbon dioxide is produced as a waste product (Alberts et al., 2015). Aerobic respiration occurs in the presence of oxygen when electrons move from the citric acid cycle to the mitochondria, creating ATP, which is used up as energy by the body. However, for persons with diabetes, glucose becomes trapped in the bloodstream instead of entering cells due to a lack of insulin (Ambrose, 2014). This causes glucose overload and forces the body to burn alternative fuels like fats and proteins to feed the Krebs cycle, which can lead to polydipsia, where the kidneys remove excess sugar through urine. For persons with type 2 diabetes, the failure of the mitochondria and low oxidative ability makes them tired often and unable to handle physical activities well (Nesti et al., 2020). This also explains why it is important to get enough oxygen, quit behaviours such as smoking, and do regular exercise. Such actions boost mitochondrial synthesis and aid the proper functioning of the body, creating the energy the body needs. 
[bookmark: _Toc233152696]Recording and Tracking Blood Sugar
Individuals living with Type 2 DM benefit immensely from recording and tracking their blood sugar levels. The individual has an active responsibility in the effective management of diabetes. As observed by Diabetes UK (2025), the continuous monitoring of blood glucose provides real-time information about glucose levels, an action which changes the management of diabetes from reactive to proactive. This is because individuals can take timely actions to prevent fatal consequences due to the availability of real-time information. Further, by knowing the changes in blood sugar levels throughout the day, individuals with diabetes can make smart choices about food, physical activities, and medication, ultimately lowering the likelihood of complications that come with not having the condition under control (NICE, 2015). It must be noted that the essence of self-monitoring is squashed where the individual is not able to read meanings into recorded data. In such a situation, the individual is unable to take actions even when the data calls for one, so understanding the data and knowing what to do is very critical. Further, 
Regular monitoring and tracking of blood sugar levels by the individual also helps the care professionals to determine whether care goals are being achieved. This helps to make informed decisions about medication or lifestyle adjustments. For instance, care professionals can make decisions to increase or lower dosage, or change medication based on such readings and monitoring. This aligns with evidence-based practice of making informed decisions relying on evidence (Melnyk & Fineout-Overholt, 2022). In contradiction to self-based recording and monitoring, Holmes et al. (2023) note that the practice can increase anxiety without improving outcomes for patients. Rather than helping the individual to manage the condition, readings rather serve as anxiety triggers. For instance, without the right support, an individual is likely to be stressed about consequences such as kidney failures, heart diseases, among others, when they constantly record high numbers. They turn to drown in fear rather than take a proactive decision to manage the conditions. Where anxiety becomes intense, some people resort to avoidance or hiding their logs, which ultimately increases the likelihood of escalations. To this end, individuals should be given support, such as immediate actions to take at certain recordings and access to care professionals when self-managing the condition.
[bookmark: _Toc233152697]Evidence-based Recommendation to Improve DM
Despite many medical and non-medical interventions to manage DM, evidence points to changing lifestyle as the most first line choice for attaining sustainable improvement in the condition (Ceriello et al., 2022). Anaand et al. (2024) provided evidence that eating a balanced diet, exercising like brisk walking, smoke cessation, and diet planning significantly reduced glycaemic values and improved type 2 DM in people. Similarly, studies such as Onyenwenyi & Ricaaardo (2015), Galaviz et al. (2018), Amerkaamp et al. (2025), and Mandloi et al. (2025) provide evidence supporting the effectiveness of lifestyle modification in improving type 2 DM. Notwithstanding the overwhelming evidence in support of lifestyle modification to improve DM, Galaviz et all (2015) noted that lifestyle modifications must not be viewed as a one-time event but a continuous action. This implies that whether the lifestyle modification will be effective in improving DM largely depends on the individual’s ability to adopt it as an ongoing behaviour and maintain it over time. This becomes a challenge as many people are unable to keep with up with such modifications over time.
Again, among the lifestyle factors, changes in diet have received much attention for their positive impact on diabetes (Riccardi et al., 2018; Garcia-Monila et al., 2020). Perhaps this could be the simplest lifestyle modification for many people compared, especially older persons, to physical activities such as brisk walking, especially older persons. Despite its recognised effectiveness, Magkos et al. (2020) note that dietary changes should be combined with physical activities such as exercise. This does not rule out its effectiveness but rather increases it. Also, while no single dietary pattern has proven superior, research leans towards low-carbohydrate diets (Hite et al., 2011; Tay et al., 2019; Volek et al., 2021). Unlike diet modifications, regulated physical activities has significant challenges, although research supports their effectiveness at improving diabetes (Sigal et al. 2013; Hamasaki, 2016). For instance, people find it more difficult to maintain and exercise routine than a meal routine, which limits the efficiency of this change. A more critical limitation is observed in persons with DM who also have other conditions, which makes the physical activities difficult, painful and unsafe in many situations. Perhaps this contributes to the wide preference for change in diet over physical activity as a lifestyle modification factor to improving DM. Access to safe spaces also contributes to a limitation, especially for persons in close-knit communities or in high-rise flats. Despite the limitations, lifestyle modifications are widely supported by evidence to improve type 2 diabetes. Although enough evidence exists for various lifestyle interventions for improving diabetes, it is prudent to observe that these interventions may fit individuals differently according to their unique situations. Owing to this, care professionals must be guided against using a one-size-fits-all lifestyle modification for all individuals. Rather, lifestyle modifications should be tailored to the unique needs of each individual, in line with person-centred care, to maximise their outcome. 
[bookmark: _Toc233152698]Conclusion
Overall, diabetes is a complex chronic condition characterised by impaired blood sugar regulation by the body. Blood glucose is essential for the body. It acts as a source of energy, and at the same time, having more of it in the body can bring about complications.   The human body has the ability to self-regulate blood glucose through the process of glucose homeostasis. Individuals living with the condition have a role to play in its management. They can monitor and record their blood glucose to guide proactive actions. Evidence supports modifications in lifestyle as a safe choice of non-medical interventions in improving type 2 DM. Such lifestyle modifications include changes in diet and regular physical activities. 




[bookmark: _Toc233152699]REFERENCES
Ahren, B., 2015. Glucagon–Early breakthroughs and recent discoveries. Peptides, 67, pp.74-81.
Alam, S., Hasan, M.K., Neaz, S., Hussain, N., Hossain, M.F. and Rahman, T., 2021. Diabetes mellitus: insights from epidemiology, biochemistry, risk factors, diagnosis, complications and comprehensive management. Diabetology, 2(2), pp.36-50.
Alberts, B., Bray, D., Hopkin, K., Johnson, A.D., Lewis, J., Raff, M., Roberts, K. and Walter, P., 2015. Essential cell biology. Garland science.
Ambrose, M., 2014. Diabetes: Examining insulin and blood sugar. Enslow Publishing, LLC.
Amerkamp, J., Benli, S., Isenmann, E., & Brinkmann, C. 2025. Optimizing the lifestyle of patients with type 2 diabetes mellitus-Systematic review on the effects of combined diet-and-exercise interventions. Nutrition, Metabolism and Cardiovascular Diseases, 35(5), 103746.
Anand, K., Jain, S. and Anand, K., 2024. Impact of lifestyle modification: An intervention on newly diagnosed diabetics of the Urban Slum of Meerut. Cureus, 16(4).
Ceriello, A., Prattichizzo, F., Phillip, M., Hirsch, I.B., Mathieu, C. and Battelino, T., 2022. Glycaemic management in diabetes: old and new approaches. The lancet Diabetes & endocrinology, 10(1), pp.75-84.
Diabetes UK. 2025. One in five adults now live with diabetes or prediabetes in the UK. Available at: https://www.diabetes.org.uk/about-us/news-and-views/one-five-adults-now-live-diabetes-or-prediabetes-uk (Accessed 7 June, 2026).
Fabris, C., Rizzo, E., Bertolissi, S., Casatta, L., Pavan, M. and Toniutto, P., 2025. Modifiable and Non-Modifiable Risk Factors and Vascular Damage Progression in Type 2 Diabetes: A Primary Care Analysis. Journal of Clinical Medicine, 14(9), p.3155.
Forouhi, N.G. and Wareham, N.J., 2019. Epidemiology of diabetes. Medicine, 47(1), pp.22-27.
Galaviz, K. I., Narayan, K. V., Lobelo, F., & Weber, M. B. (2018). Lifestyle and the prevention of type 2 diabetes: a status report. American journal of lifestyle medicine, 12(1), 4-20.
Garcia-Molina, L., Lewis-Mikhael, A.M., Riquelme-Gallego, B., Cano-Ibanez, N., Oliveras-Lopez, M.J. and Bueno-Cavanillas, A., 2020. Improving type 2 diabetes mellitus glycaemic control through lifestyle modification implementing diet intervention: a systematic review and meta-analysis. European journal of nutrition, 59(4), pp.1313-1328.
Hamasaki, H., 2016. Daily physical activity and type 2 diabetes: A review. World journal of diabetes, 7(12), p.243.
Han, H.S., Kang, G., Kim, J.S., Choi, B.H. and Koo, S.H., 2016. Regulation of glucose metabolism from a liver-centric perspective. Experimental & molecular medicine, 48(3), pp.e218-e218.
Hite, A.H., Berkowitz, V.G. and Berkowitz, K., 2011. Low‐carbohydrate diet review: shifting the paradigm. Nutrition in Clinical Practice, 26(3), pp.300-308.
Kwon, O., 2021. Glucose metabolism. In Stroke revisited: diabetes in stroke (pp. 3-13). Singapore: Springer Singapore.
Magkos, F., Hjorth, M.F. and Astrup, A., 2020. Diet and exercise in the prevention and treatment of type 2 diabetes mellitus. Nature Reviews Endocrinology, 16(10), pp.545-555.
Mandloi, A., Bisani, K. G., & Verma, R. 2025. Impact of lifestyle modification on type 2 diabetes outcomes. Future Health, 2(3), 184-188.
Marmot, M. and Allen, J.J., 2014. Social determinants of health equity. American journal of public health, 104(S4), pp.S517-S519.
Mathew, T.K. and Zubair, M., 2026. Blood glucose monitoring. In StatPearls [Internet]. StatPearls Publishing.
Melnyk, B.M. and Fineout-Overholt, E., 2022. Evidence-based practice in nursing & healthcare: A guide to best practice. Lippincott Williams & Wilkins.
National Institute for health and Care Excellence (NICE). 2015.  Type 2 diabetes in adults: management. Aavialable at: https://www.nice.org.uk/guidance/NG28 (Aaccessed 7 June 2026).
Nesti, L., Pugliese, N.R., Sciuto, P. and Natali, A., 2020. Type 2 diabetes and reduced exercise tolerance: a review of the literature through an integrated physiology approach. Cardiovascular diabetology, 19(1), p.134.
NHS England 2024. NHS identifies over half a million more people at risk of type 2 diabetes in a Year. Available at: https://www.england.nhs.uk/2024/06/nhs-identifies-over-half-a-million-more-people-at-risk-of-type-2-diabetes-in-a-year/ (Accessed 7 June 2026)
Nirmalan, N. and Nirmalan, M., 2020. Hormonal control of metabolism: regulation of plasma glucose. Anaesthesia & Intensive Care Medicine, 21(11), pp.578-583.
Onyenwenyi, C., & Ricardo, A. C. 2015. Impact of lifestyle modification on diabetic kidney disease. Current diabetes reports, 15(9), 60.
Polsky, S. and Akturk, H.K., 2017. Alcohol consumption, diabetes risk, and cardiovascular disease within diabetes. Current diabetes reports, 17(12), p.136.
Riccardi, G., Vitale, M. and Giacco, R., 2018. Treatment of diabetes with lifestyle changes: diet. Diabetes. Epidemiology, Genetics, Pathogenesis, Diagnosis, Prevention, and Treatment: Springer International Publishing, Cham, pp.1-16.
Rippe, J.M. and Angelopoulos, T.J., 2016. Relationship between added sugars consumption and chronic disease risk factors: current understanding. Nutrients, 8(11), p.697.
Roder, P.V., Wu, B., Liu, Y. and Han, W., 2016. Pancreatic regulation of glucose homeostasis. Experimental & molecular medicine, 48(3), pp.e219-e219.
Sigal, R.J., Armstrong, M.J., Colby, P., Kenny, G.P., Plotnikoff, R.C., Reichert, S.M. and Riddell, M.C., 2013. Physical activity and diabetes. Canadian journal of diabetes, 37, pp.S40-S44.
Sinclair, A., Dunning, T. and Rodriguez-Mañas, L., 2015. Diabetes in older people: new insights and remaining challenges. The lancet Diabetes & endocrinology, 3(4), pp.275-285.
Tay, J., de Bock, M.I. and Mayer-Davis, E.J., 2019. Low-carbohydrate diets in type 2 diabetes. The Lancet Diabetes & Endocrinology, 7(5), pp.331-333.
Tortora, G. J., and Grabowski, S. R. 2019.Introduction to the Human Body: The Essentials of Anatomy and Physiology. 11th ed., Wiley, 2019.
Volek, J.S., Phinney, S.D., Krauss, R.M., Johnson, R.J., Saslow, L.R., Gower, B., Yancy Jr, W.S., King, J.C., Hecht, F.M., Teicholz, N. and Bistrian, B.R., 2021. Alternative dietary patterns for Americans: low-carbohydrate diets. Nutrients, 13(10), p.3299.
Vornanen, M., Konttinen, H., Kääriäinen, H., Mannisto, S., Salomaa, V., Perola, M. and Haukkala, A., 2016. Family history and perceived risk of diabetes, cardiovascular disease, cancer, and depression. Preventive medicine, 90, pp.177-183.
Wang, T., Zhao, Z., Wang, G., Li, Q., Xu, Y., Li, M., Hu, R., Chen, G., Su, Q., Mu, Y. and Tang, X., 2021. Age-related disparities in diabetes risk attributable to modifiable risk factor profiles in Chinese adults: a nationwide, population-based, cohort study. The Lancet Healthy Longevity, 2(10), pp.e618-e628.
World Health Organization (WHO) 2024. Diabetes. Available at https://www.who.int/news-room/fact-sheets/detail/diabetes (Accessed: 7 June 2026).





2


MODULE CODE:  BMHP5023   INITRODUCTION TO PHYSIOLOGY            

