
1 

 

 

BSc Health and Social Care 

Student Name:  

Student Number:  

Assignment: Component 1: Written Assignment (Case Study Report) 

Course Name: Introduction to Physiology BMHP5023 

Lecturer Name: Gillian Weaver and Robert Nartowski 

Term:  

Word count: 2,124 

Submission deadline: 28th June 2026 

 



2 

 

Table of Contents 

1. Introduction ................................................................................................................................. 3 

1.1 Define the condition (Diabetes) ............................................................................................ 3 

1.2 Key risk factors ...................................................................................................................... 3 

1.3 Purpose of the report ............................................................................................................ 3 

2. Section 1: Anatomy & Physiology .............................................................................................. 4 

2.1 The process of blood sugar regulation ................................................................................. 4 

2.2 Description of cell metabolism .............................................................................................. 5 

3. Section 2: Pathophysiology & Impact ......................................................................................... 6 

3.1 Effects of blood sugar regulation failure ............................................................................... 6 

3.2 Lifestyle factors affect glucose control .................................................................................. 7 

4. Section 3: Monitoring & Data Use .............................................................................................. 7 

4.1 Importance of tracking health data (blood sugar) ................................................................. 7 

4.2 The extent through which routine data helps in managing the condition ............................. 8 

5. Section 4: Evidence-Based Lifestyle Recommendations .......................................................... 8 

5.1 Balanced diet and weight management ............................................................................... 8 

5.2 Regular physical activity ....................................................................................................... 9 

5.3 Smoking abstinence and complications control ................................................................... 9 

6. Conclusion .................................................................................................................................. 9 

References .................................................................................................................................... 10 

 



3 

 

1. Introduction  

1.1 Define the condition (Diabetes) 

Diabetes refers to a cluster of metabolic disorders characterised by chronic hyperglycaemia that 

leads to damage in various organs such as the kidney, heart, and blood vessels, causing 

dysfunction (Schleicher et al. 2022, p.1). Primarily, diabetes is classified into two types: Type-1 

diabetes and Type-2 diabetes, but they function differently by affecting glucose metabolism. 

Diabetes is a serious concern as when the glucose metabolism process is disrupted, elevated 

glucose levels in the blood lead to life-threatening complications such as cardiovascular diseases, 

nerve dysfunction and kidney damage.  

1.2 Key risk factors 

The development and progression of diabetes are heavily dependent on several modifiable and 

non-modifiable factors. Poor dietary practices, sedentary lifestyle, obesity, smoking and alcohol 

abuse result in insulin resistance and poor glucose regulation (Andersson et al. 2023, p.4). On 

the other hand, ageing, family history and genetic factors also increase susceptibility to 

developing diabetes (NHS UK, 2026). These factors emphasise the importance of healthy lifestyle 

factors to prevent the progression of the disease by ensuring glycaemic control. 

1.3 Purpose of the report 

This report is purposeful to improve patients’ knowledge regarding diabetes by providing the 

anatomy and physiology of blood glucose regulation underlying the pathophysiology of the 

disease. Additionally, this report also highlights the role of evidence-based lifestyle changes and 

recommends improving blood glucose regulation by preventing hyperglycaemia. 
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2. Section 1: Anatomy & Physiology  

2.1 The process of blood sugar regulation 

 

Figure 1: Blood glucose regulation 

(Source: Atrainceu, 2026) 

Blood glucose regulation in the body is a continuous physiological process that occurs every 

minute per day (Figure 1). Normal bodily functions require a glucose supply between 60-140mg/dl 

(Pereira et al. 2025, p.6). In general, the pancreas plays a vital role in maintaining glucose 

homeostasis in the body through the secretion of Insulin from the islets of Langerhans. Deepa 

Maheshvare et al. (2023, p.02) note that glucose-induced insulin secretion is the process that 

triggers insulin secretion in the blood in response to increased blood glucose levels. After taking 

a meal, a glucose transporter GLUT-2 (Glucose-Transporter 2) helps in the movement of glucose 

to the pancreatic β cells. Within these cells, glucose metabolism occurs through glycolysis that 

converts glucose into smaller molecules and produces Adenosine Tri-Phosphate (ATP). This ATP 

production amplifies insulin secretion in the blood that contributes to controlling blood glucose 

levels.  
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Insulin mainly binds with the receptors on adipose tissue, liver cells and muscles, which promotes 

glucose uptake from the blood into tissues. Absorbed glucose is primarily used in energy 

production or stored as glycogen to meet further needs. However, abnormalities in insulin 

secretion disrupt the blood glucose regulation process in cases of lower production of insulin by 

the beta-cells or insulin resistance (Szablewski, 2024, p.1). Consequently, insulin resistance 

induces glucose uptake into the tissues by causing excessive glucose accumulation in the blood 

and disrupts glucose homeostasis. Therefore, a continuous interaction between pancreatic beta-

cells, insulin and glucose uptake helps in maintaining blood glucose levels within a safe and 

effective level. 

2.2 Description of cell metabolism  

 

Figure 2: Cell metabolism 

(Source: Creative-proteomics, 2026) 

Figure 2 indicates the cell metabolism process that converts glucose and oxygen into energy in 

the form of ATP. After glucose penetration into the cells with insulin, it couples with oxygen in the 

blood. Once in mitochondria, the glucose takes part in cellular respiration, where its metabolism 
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occurs to release the stored energy (Casanova et al. 2023, p.03). This process further produces 

ATP and NADH, as a primary source of energy which contributes to muscle contraction, protein 

synthesis and nerve functions. On the other side, during the process of cellular respiration, the 

by-products such as CO2 and water are formed and excreted through the lungs and kidneys. In 

the Krebs cycle, pyruvate is completely broken down and produces CO2 and increases the 

production of NADH with a small amount of ATP (Arneth, 2023, p.183). Hence, a simple equation 

concerning cellular respiration is presented as –  

Oxygen + Glucose → ATP (Energy) + Water + Carbon Dioxide  

Thus, glucose metabolism or insulin regulation is key in diabetes. Insulin cannot work optimally 

without glucose being able to get into the cells. This results in a rise in blood glucose and a 

decrease in the amount of energy available to the cells. This disruption causes disruption of 

normal physiological function and is a part of the symptoms of diabetes, such as fatigue and a 

decrease in physical function. The importance of the physiological mechanisms underlines the 

need to maintain good blood glucose control. Cellular energy production is maintained, and the 

risk for long-term complications from Type 2 diabetes is minimised with good management.  

3. Section 2: Pathophysiology & Impact  

3.1 Effects of blood sugar regulation failure 

Blood sugar regulation primarily fails when insulin secretion is impaired, insulin resistance or an 

increase in endogenous glucose production that abnormally elevates glucose concentration in 

the blood. Among the healthy individuals, insulin helps glucose to move from the bloodstream into 

the cells to stimulate ATP production through the process of cellular respiration. However, in the 

case of type-1 diabetes, lower production of insulin due to autoimmune dysfunctions of beta-cells 

of the pancreas (Eizirik et al. 2023, p.426). While in type-2 diabetes, insulin production continues, 

but cells become resistant to the action that leads to disruption of glucose penetration into the 

cells, thus the consequences of hyperglycaemia.  

On the other hand, a continuous condition of high blood glucose level causes polydipsia (extreme 

thirst), while it also spills into the urine, which causes glycosuria. The long-term absence of insulin 

forces the body to assume starvation, which leads to the breakdown of stored fats that release 

free fatty acids, which the liver converts into ketone (Panov et al. 2024, p.19). This process 

ultimately leads to diabetic ketoacidosis due to excessive accumulation of acidic ketones. Chronic 

hyperglycaemia affects blood vessels and damages nerve functions, which increases life-

threatening complications, including heart disease, kidney malfunctioning and nerve damage. 
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Thus, blood glucose regulation failure affects the quality of life of the patients by increasing the 

risk of morbidity. 

3.2 Lifestyle factors affect glucose control 

Lifestyle factors such as diet, exercise and smoking have a broader influence on blood glucose 

levels, particularly among patients with diabetes. Diet plays a pivotal role as carbohydrates are 

directly responsible for elevating blood glucose levels in the blood. For example, foods containing 

simple carbohydrates such as refined sugar, candy, and honey are readily responsible for 

increasing blood glucose concentration. In contrast, A study of Campaniello et al. (2022, p.4) 

highlights that a diet with low 5-10% carbohydrates increase fat metabolism while reducing 

glucose levels in the blood. Thus, portion control and maintenance of meal timing greatly improve 

blood glucose level control. 

Physical activity also plays a key role in strengthening glucose regulation in the blood by 

enhancing insulin sensitivity, which leads to a rapid cell response to glucose uptake from the 

blood (Cockcroft and Andrews, 2024, p.384). Exercise stimulates muscle cells to utilise glucose 

to provide an energy supply continuously while lowering glucose concentration in the blood. In 

contrast, smoking impairs blood glucose level control by preventing insulin from binding with 

cellular receptors, which causes insulin resistance (Sakr et al. 2023, p.1). Tobacco smoke 

contains chemicals that cause inflammation and oxidative stress, both of which result in insulin 

resistance (Sakr et al. 2023, p.2). Therefore, the presence of nicotine in the bloodstream leads to 

alterations in biochemical processes in the cells, thereby affecting glucose control in the blood. 

4. Section 3: Monitoring & Data Use 

4.1 Importance of tracking health data (blood sugar) 

Nurses have the responsibility to track health data based on blood sugar levels, particularly for 

patients with type 2 diabetes. Regular monitoring helps to measure the blood glucose 

concentration in subcutaneous tissue, which allows to detect changes compared to the post-

exercise phase (Helleputte et al. 2023, p.1187). Tracking health data related to blood sugar levels 

allows for the identification of triggers such as foods, stress, or medications. However, lack of 

information or overlapping records sometimes leads to misinterpretation of disease conditions 

that may affect treatment procedures (Helleputte et al. 2023, p.1188). Recording blood sugar 

levels over time helps in recognising the pattern of consistent elevation after meals or decrease 
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after exercise. This episodic action helps in preventing the risk of hyperglycaemia and contributes 

to the quality of life. 

As explained by Chang et al. (2022, p. 1), self-monitoring of blood glucose levels makes it easier 

to improve glycaemic control while reducing the risk of long-term complications. However, a lack 

of monitoring can also lead to complications of hyperglycaemia and hypoglycaemia (Mathew and 

Zubair, M., 2026, p.2). Being aware of any abnormal readings early in the process enables prompt 

action, which will minimise the risk of a serious medical emergency and long-term tissue damage. 

Therefore, a personalised approach in treatment by enabling to track blood glucose levels 

promotes patient improvement rapidly. 

 4.2 The extent through which routine data helps in managing the condition 

Routine data collection for blood glucose level monitoring is the cornerstone of diabetes 

management. Specifically, routine data helps by guiding for pinpoint changes in post-meals spikes 

that guide adjustments with treatment or medication, diet or activities. As studied by Reddy and 

Oliver (2024, p.47), a real-time glucose monitoring system utilises the enzyme glucose oxidase 

to transform glucose into hydrogen peroxide, which measures the changes in glucose levels every 

1-5 minutes. The changes in records help to provide alerts regarding hypo or hyperglycaemic 

conditions, thereby reducing the risk of severity. Lenters‐Westra et al. (2025, p.1) highlight that a 

consistent review of glucose levels ensures better HbA1c outcomes to stabilise blood glucose 

levels. Therefore, tracking or monitoring health records related to blood glucose allows GPs to 

make informed decisions and provide advice for maintaining control levels over time. 

5. Section 4: Evidence-Based Lifestyle Recommendations  

5.1 Balanced diet and weight management 

A healthy, balanced diet should be advised to patients with diabetes and attending GP surgery 

diabetes clinics. Improving daily diet with proper menu planning and meal timing would be 

advantageous for controlling blood glucose levels with respect to self-management.  The 

guidance from NICE that eliminates refined sugars, processed meals and foods having high-

glycaemic index while increasing fibre-rich foods to control sugar levels (NICE UK, 2026). It is 

evidenced that low-carb diets (<130 g) are safe for controlling type-2 diabetes and weight 

management of patients (NICE UK, 2026). This information would be valuable for the patients 

who have limited knowledge regarding food choices. Following a healthy diet plan including fibre-
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rich foods would be effective in reducing glucose absorption and reducing the risk of post-meal 

sugar level elevation. 

5.2 Regular physical activity 

Patients should be aware of regular exercise to reduce the risk of diabetes by controlling blood 

glucose levels. The WHO (2026) standardises that at least 150 minutes of moderate-intensity 

aerobic exercise is necessary for patients with diabetes. In line with this, NICE also recommended 

muscle-strengthening exercise for 2 days a week to maintain blood glucose levels (NICE UK, 

2025). Through this advice from nurses, patients can support the reduction of blood glucose levels 

between the intervals of clinical visits instead of relying solely on medical supervision. Supporting 

this, Lucia et al. (2025, p.2228) stated that regular exercise greatly contributes to reducing HbA1c 

levels by around 0.5-1% that indicates the use of glucose for energy supply to the body. Therefore, 

alteration in lifestyle factors with physical activities would improve glucose uptake and induce 

insulin resistance to support normal blood glucose regulation, to improve quality of life.  

5.3 Smoking abstinence and complications control 

For patients with diabetes, smoking abstinence would be the necessary attempt to make 

significant lifestyle changes to reduce complications. Nursing professionals should guide routine 

cessation support by identifying the triggers and suggesting substitution habits for the practical 

implications of smoking abstinence. NHS supported this approach by providing guides for Nicotine 

Replacement Therapy (NRT) for about 12 weeks as per the requirements (NHS UK, 2026). Thus, 

NRT over a period of time would improve blood circulation by maintaining the flow of oxygen 

supply into the tissues to support glucose metabolism. 

6. Conclusion  

Diabetes is a chronic metabolic disorder that arises due to abnormal glucose regulation in the 

blood that results in long-term health complications. Due to this, patients must have a clear 

understanding of the disease progression and control mechanisms through regular monitoring of 

blood glucose levels. Maintenance of a healthy diet plan with regular physical exercise can allow 

patients to improve their use of glucose breakdown for increasing energy supply, thereby 

contributing to reducing blood glucose levels. Furthermore, smoking cessation assistance 

following the guidelines of WHO and NICE can allow patients to achieve behavioural control to 

avoid smoking. Therefore, nursing professionals' support is necessary for patients with diabetes 

in terms of guiding them toward lifestyle changes to lead quality of life. 



10 

 

 

References 

Andersson, D.P., Kerr, A.G., Dahlman, I., Rydén, M. and Arner, P., (2023). ‘Relationship between 

a sedentary lifestyle and adipose insulin resistance’. Diabetes, 72(3), pp.316-325. 

https://doi.org/10.2337/db22-0612  

Arneth, B.M., (2023). ‘The impact of Krebs cycle intermediates on the endocrine system and 

immune system: A comparison’. Endocrines, 4(1), pp.179-193. 

https://doi.org/10.3390/endocrines4010016  

Atrainceu (2026) 4. regulation of blood glucose | atrain education, atrainceu.com. Available at: 

https://www.atrainceu.com/content/4-regulation-blood-glucose (Accessed: 14 June 2026). 

Campaniello, D., Corbo, M.R., Sinigaglia, M., Speranza, B., Racioppo, A., Altieri, C. and 

Bevilacqua, A., (2022). ‘How diet and physical activity modulate gut microbiota: evidence, and 

perspectives’. Nutrients, 14(12), p.2456. https://doi.org/10.3390/ nu14122456    

Casanova, A., Wevers, A., Navarro-Ledesma, S. and Pruimboom, L., (2023). ‘Mitochondria: It is 

all about energy’. Frontiers in physiology, 14, p.1114231. 

https://doi.org/10.3389/fphys.2023.1114231   

Chang, Y.T., Tu, Y.Z., Chiou, H.Y., Lai, K. and Yu, N.C., (2022). ‘Real-world benefits of diabetes 

management app use and self-monitoring of blood glucose on glycemic control: retrospective 

analyses’. JMIR mHealth and uHealth, 10(6), p.e31764. https://doi.org/10.2196/31764  

Cockcroft, E.J. and Andrews, R.C., (2024). Physical Activities and Diabetes. Textbook of 

Diabetes, pp.382-403.  

Creative-proteomics (2026) Adenosine triphosphate (ATP): The key to cellular energy metabolism 

- creative proteomics, .creative-proteomics.com. Available at: https://www.creative-

proteomics.com/resource/adenosine-triphosphate-cellular-energy-metabolism.htm (Accessed: 

15June 2026). 

Deepa Maheshvare, M., Raha, S., König, M. and Pal, D., (2023). ‘A pathway model of glucose-

stimulated insulin secretion in the pancreatic β-cell’. Frontiers in endocrinology, 14, p.1185656. 

https://doi.org/10.3389/fendo.2023.1185656   

https://doi.org/10.2337/db22-0612
https://doi.org/10.3390/endocrines4010016
https://www.atrainceu.com/content/4-regulation-blood-glucose
https://doi.org/10.3390/%20nu14122456%20%20 
https://doi.org/10.3389/fphys.2023.1114231
https://doi.org/10.2196/31764
https://www.creative-proteomics.com/resource/adenosine-triphosphate-cellular-energy-metabolism.htm
https://www.creative-proteomics.com/resource/adenosine-triphosphate-cellular-energy-metabolism.htm
https://doi.org/10.3389/fendo.2023.1185656


11 

 

Eizirik, D.L., Szymczak, F. and Mallone, R., (2023). ‘Why does the immune system destroy 

pancreatic β-cells but not α-cells in type 1 diabetes?’. Nature Reviews Endocrinology, 19(7), 

pp.425-434. https://doi.org/10.1038/s41574-023-00826-3   

Helleputte, S., Yardley, J.E., Scott, S.N., Stautemas, J., Jansseune, L., Marlier, J., De Backer, T., 

Lapauw, B. and Calders, P., (2023). ‘Effects of postprandial exercise on blood glucose levels in 

adults with type 1 diabetes: a review’. Diabetologia, 66(7), pp.1179-1191. 

https://doi.org/10.1007/s00125-023-05910-x  

Lenters‐Westra, E., Fokkert, M., Kilpatrick, E.S., Schleicher, E., Pilla, S., English, E. and van Dijk, 

P., 2025. Managing discordance between HbA1c and glucose management indicator. Diabetic 

Medicine, 42(6), p.e70023. https://doi.org/10.1111/dme.70023  

Lucia, S., Fornaro, S., Federici, M. and Rumiati, R.I., (2025). ‘The impact of type 2 diabetes on 

aging: multidimensional approaches to preserve cognitive health’. Acta Diabetologica, 62(12), 

pp.2223-2234. https://doi.org/10.1007/s00592-025-02583-3  

Mathew, T.K. and Zubair, M., (2026). Blood glucose monitoring. In StatPearls [Internet]. 

StatPearls Publishing.  

NHS UK (2026) Diabetes - NHS, nhs.uk. Available at: https://www.nhs.uk/conditions/diabetes/ 

(Accessed: 16 June 2026). 

NHS UK (2026) Quit smoking with nicotine replacement therapies (nrts) - better health - NHS, 

nhs.uk. Available at: https://www.nhs.uk/better-health/quit-smoking/ready-to-quit-smoking/quit-

with-nicotine-replacement-therapies-nrt/ (Accessed: 16 June 2026). 

NICE UK (2025) Recommendations | physical activity: Brief advice for adults in primary care | 

guidance | nice, nice.org.uk. Available at: 

https://www.nice.org.uk/guidance/ph44/chapter/Recommendations (Accessed: 19 June 2026). 

NICE UK (2026) Dietary advice and interventions | type 2 diabetes in adults: Management | 

guidance | nice, nice.org.uk. Available at: 

https://www.nice.org.uk/guidance/ng28/chapter/Dietary-advice-and-interventions (Accessed: 16 

June 2026). 

https://doi.org/10.1038/s41574-023-00826-3
https://doi.org/10.1007/s00125-023-05910-x
https://doi.org/10.1111/dme.70023
https://doi.org/10.1007/s00592-025-02583-3
https://www.nhs.uk/conditions/diabetes/
https://www.nhs.uk/better-health/quit-smoking/ready-to-quit-smoking/quit-with-nicotine-replacement-therapies-nrt/
https://www.nhs.uk/better-health/quit-smoking/ready-to-quit-smoking/quit-with-nicotine-replacement-therapies-nrt/
https://www.nice.org.uk/guidance/ph44/chapter/Recommendations
https://www.nice.org.uk/guidance/ng28/chapter/Dietary-advice-and-interventions


12 

 

Panov, A.V., Mayorov, V.I. and Dikalov, S.I., (2024). ‘Role of fatty acids β-oxidation in the 

metabolic interactions between organs’. International journal of molecular sciences, 25(23), 

p.12740. https://doi.org/10.3390/ijms252312740  

Pereira, J.A.S., Alexandrowitsch, F.C.F., Nogueira, V.J.M., e Silva, M.N.C., Rodríguez, V.M.J., 

Eça, M.G., Nascimento, J.M.S. and Reis, F.N., (2025). ‘EQUINE NEONATOLOGY: CLINICAL 

EVALUATION AND INTERVENTION STRATEGIES IN THE FIRST HOURS OF LIFE’. Editora 

Impacto Científico, pp.61-68. https://doi.org/10.56238/edimpacto2025.043-006  

Reddy, M. and Oliver, N., (2024). ‘The role of real‐time continuous glucose monitoring in diabetes 

management and how it should link to integrated personalized diabetes management’. Diabetes, 

Obesity and Metabolism, 26, pp.46-56. https://doi.org/10.1111/dom.15504     

Sakr, H.F., Sirasanagandla, S.R., Das, S., Bima, A.I. and Elsamanoudy, A.Z., (2023). ‘Insulin 

resistance and hypertension: mechanisms involved and modifying factors for effective glucose 

control’. Biomedicines, 11(8), p.2271. https://doi.org/10.3390/biomedicines11082271  

Schleicher, E., Gerdes, C., Petersmann, A., Müller-Wieland, D., Müller, U.A., Freckmann, G., 

Heinemann, L., Nauck, M. and Landgraf, R., (2022). ‘Definition, classification and diagnosis of 

diabetes mellitus’. Experimental and Clinical Endocrinology & Diabetes, 130(S 01), pp.S1-S8. 

https://doi.org/10.1186/s12933-024-02145-x  

Szablewski, L., (2024). ‘Changes in cells associated with insulin resistance’. International journal 

of molecular sciences, 25(4), p.2397. https://doi.org/10.3390/ijms25042397  

WHO (2026) Physical activity, WHO.int. Available at: 

https://www.who.int/initiatives/behealthy/physical-activity (Accessed: 16 June 2026). 

 

 

 

 

https://doi.org/10.3390/ijms252312740
https://doi.org/10.56238/edimpacto2025.043-006
https://doi.org/10.1111/dom.15504
https://doi.org/10.3390/biomedicines11082271
https://doi.org/10.1186/s12933-024-02145-x
https://doi.org/10.3390/ijms25042397
https://www.who.int/initiatives/behealthy/physical-activity

	1. Introduction
	1.1 Define the condition (Diabetes)
	1.2 Key risk factors
	1.3 Purpose of the report

	2. Section 1: Anatomy & Physiology
	2.1 The process of blood sugar regulation
	2.2 Description of cell metabolism

	3. Section 2: Pathophysiology & Impact
	3.1 Effects of blood sugar regulation failure
	3.2 Lifestyle factors affect glucose control

	4. Section 3: Monitoring & Data Use
	4.1 Importance of tracking health data (blood sugar)
	4.2 The extent through which routine data helps in managing the condition

	5. Section 4: Evidence-Based Lifestyle Recommendations
	5.1 Balanced diet and weight management
	5.2 Regular physical activity
	5.3 Smoking abstinence and complications control

	6. Conclusion
	References

