	
	
	



BSc HEALTH AND SOCIAL CARE 




MODULE: INTRODUCTION TO PHYSIOLOGY 
MODULE CODE: BMHP5023
CASE STUDY REPORT
Diabetes: Blood Glucose Regulation, Cellular Energy and Lifestyle Management
STUDENT NAME: EFOSA OMORUYI
STUDENT NUMBER: 2515238
                                               LECTURER'S NAME: GILLIAN WEAVER






















Introduction	3
Discussion	4
How blood glucose is maintained:	4
How glucose and oxygen produce cellular energy:	5
Recording and tracking glucose safely:	6
Evidence-based lifestyle recommendations:	7
Conclusion	7
Reference List	8

























[bookmark: _Toc2075675763]Introduction
Diabetes mellitus is a long-term metabolic condition in which blood glucose (blood sugar) remains above the healthy range because insulin is absent, insufficient, or does not work effectively. Glucose is an important fuel for body cells, but persistent hyperglycaemia damages blood vessels, nerves, and organs. Type 1 diabetes usually results from autoimmune destruction of pancreatic beta cells and requires insulin replacement. In type 2 diabetes, body tissues become less responsive to insulin (insulin resistance), while pancreatic beta cells gradually fail to produce enough insulin to meet demand. 
[bookmark: _Int_gPGgnltN]Type 2 diabetes accounts for most diabetes cases and is the main focus of this report (World Health Organization, 2024; National Institute of Diabetes and Digestive and Kidney Diseases, 2023).
Risk factors for type 2 diabetes include increasing age, family history, overweight or obesity, abdominal fat, physical inactivity, previous gestational diabetes, Polyendocrine Metabolic Ovarian Syndrome (PMOS), formerly known as PCOS; and a history of elevated blood glucose. Risk is also influenced by social and environmental circumstances, including limited access to affordable nutritious food, safe places to exercise, and preventive healthcare. Ethnicity can affect population risk, but it should not be treated as a diagnosis or as an explanation for an individual’s health. Some risk factors cannot be changed, such as age and family history; others, including diet, activity, smoking, and weight, can be addressed with appropriate support. Type 2 diabetes may develop gradually and cause few obvious symptoms initially, so screening and regular clinical review are important (NICE, 2026; Diabetes UK, 2024).
The purpose of this report is to explain how the body regulates glucose, how cells use glucose and oxygen to release energy, why glucose records can support safe self-management, and how evidence-based lifestyle changes can improve health. Advice should be person-centred and realistic, taking account of the person’s medicines, preferences, culture, finances, abilities and other health conditions.



[bookmark: _Toc1749852803]Discussion 
[bookmark: _Toc1346357885]How blood glucose is maintained:
After a meal, carbohydrates are digested into simple sugars, including glucose, which is absorbed from the small intestine into the bloodstream. Rising blood glucose stimulates pancreatic beta cells to release insulin. Insulin binds to receptors on target cells and promotes glucose uptake, particularly in skeletal muscle and adipose tissue. It also encourages the liver and muscles to store glucose as glycogen, supports the use of glucose, and reduces the liver’s production and release of glucose. As blood glucose falls towards the usual range, insulin secretion decreases. This negative-feedback process helps match glucose availability to the body’s needs (Hall, 2021; OpenStax, 2022).
Between meals and during overnight fasting, pancreatic alpha cells release glucagon when blood glucose falls. Glucagon acts mainly on the liver, stimulating glycogen breakdown (glycogenolysis) and the production of new glucose from substances such as lactate, glycerol, and amino acids (gluconeogenesis). The liver releases glucose into the circulation, supplying tissues that need it. Adrenaline, cortisol, and growth hormone can also raise glucose during stress, illness, or prolonged fasting. Regulation is therefore a coordinated response involving the pancreas, liver, muscles, hormones, and nervous system rather than a single organ acting alone.
In type 2 diabetes, insulin resistance means muscle, fat, and liver cells respond less effectively to insulin. The pancreas may initially compensate by producing more insulin, but beta-cell function can decline over time. The liver may keep releasing glucose when needed, while muscles take up less after meals. Consequently, glucose levels rise. Illness, stress, and some medicines such as corticosteroids, missed medication, and large carbohydrate portions can worsen hyperglycaemia. Conversely, insulin and some glucose-lowering medicines can cause hypoglycaemia, particularly when food intake or activity changes unexpectedly. Both high and low glucose can be harmful, so management requires an individualised plan rather than simply aiming for the lowest possible number (NICE, 2026).
A laboratory HbA1c test estimates average glucose exposure over two to three months by measuring glycated haemoglobin in red blood cells. It complements, but does not replace in every situation, individual glucose readings. HbA1c can be affected by conditions that change red-cell lifespan, some haemoglobin variants, and other clinical factors. Healthcare professionals should interpret results in context and agree personalised targets, taking account of age, medicines, risk of hypoglycaemia, complications, and the person’s preferences (NICE, 2026; American Diabetes Association, 2025).

[bookmark: _Toc1093616425]How glucose and oxygen produce cellular energy:
[bookmark: _Int_fB3Bu6iD]Cells require energy to maintain membranes, transport substances, synthesise proteins, contract muscles, and repair tissues. Their immediately usable energy currency is adenosine triphosphate (ATP). Cellular respiration transfers energy from nutrients into ATP. Glucose is broken down through a series of enzyme-controlled reactions; when oxygen is available, aerobic respiration can release substantially more ATP than anaerobic glycolysis alone (OpenStax, 2022).
The first stage, glycolysis, occurs in the cytoplasm. One six-carbon glucose molecule is converted into two three-carbon pyruvate molecules. This produces a net gain of two ATP molecules and reduced nicotinamide adenine dinucleotide (NADH). Glycolysis does not directly require oxygen. When oxygen supply is adequate, pyruvate enters mitochondria and is converted to acetyl coenzyme A, releasing carbon dioxide and producing NADH. Acetyl coenzyme A enters the citric acid cycle, also called the Krebs cycle. The cycle releases further carbon dioxide and transfers high-energy electrons to NADH and flavin adenine dinucleotide (FADH2).
These electron carriers deliver electrons to the mitochondrial electron transport chain. Energy released as electrons move through the chain supports the pumping of protons across the inner mitochondrial membrane. Their return through ATP synthase drives oxidative phosphorylation, producing most of the ATP from aerobic glucose metabolism. Oxygen acts as the final electron acceptor and combines with electrons and hydrogen ions to form water. Without sufficient oxygen, the electron transport chain cannot operate normally; cells rely more on glycolysis and convert pyruvate to lactate to regenerate NAD+, allowing glycolysis to continue but yielding far less ATP. The precise ATP yield varies with cell type and metabolic conditions, so a single fixed total should not be treated as universal (Hall, 2021; OpenStax, 2022).
Insulin helps many cells, especially skeletal muscle, and adipose tissue, take up glucose through glucose transporter 4 (GLUT4). The brain uses glucose as a major fuel, while red blood cells depend on glycolysis because they lack mitochondria. In diabetes, glucose may be plentiful in the blood, but its uptake and use are impaired in insulin-sensitive tissues. Persistent high glucose also promotes damaging biochemical changes, including oxidative stress and injury to small and large blood vessels. This helps explain why good glucose management matters beyond relieving symptoms: it reduces the risk of eye, kidney, nerve, and cardiovascular complications (World Health Organization, 2024; American Diabetes Association, 2025).

[bookmark: _Toc1750729322]Recording and tracking glucose safely:
Recording glucose readings can help a person and their healthcare team identify patterns and understand how meals, physical activity, medicines, sleep, stress, and illness affect glucose. Where self-monitoring is clinically indicated, a record can show whether readings are often high after meals, low at times or changing during illness. It can support informed conversations about medication, food choices, and activity, and can help assess whether an agreed plan is working. A diary is most useful when the person records the time, reading, relevant circumstances and any symptoms, rather than collecting numbers without interpreting them.
However, finger-prick monitoring is not required routinely for every adult with type 2 diabetes. NICE advises considering it where the person uses insulin, has hypoglycaemic episodes, takes certain medicines that can cause hypoglycaemia in situations such as driving or operating machinery, or is pregnant or planning pregnancy. Short-term monitoring may also be appropriate in circumstances, such as suspected hypoglycaemia or corticosteroid treatment. Continuous glucose monitoring may be suitable for some people using insulin, according to clinical eligibility and local guidance. The nurse should explain the purpose, frequency, and interpretation of testing and review whether it continues to benefit the individual (NICE, 2026).
Patients should be taught correct handwashing and drying, meter use, safe lancet disposal, and appropriate storage of strips. Results should be interpreted against personalised targets provided by the clinical team; targets differ according to treatment and individual risk. A low reading accompanied by symptoms such as sweating, shaking, hunger, confusion or palpitations may indicate hypoglycaemia. People at risk should follow their agreed treatment plan and seek urgent help for severe symptoms, unconsciousness, or inability to swallow. Persistently high readings, vomiting, dehydration, marked drowsiness, or acute illness require prompt clinical advice. Patients should not independently stop prescribed medicines or make major dose changes unless their agreed care plan tells them to.
A record should be used collaboratively and without blame. One unusual result does not prove a person has failed; it may reflect illness, stress, an inaccurate test, or a temporary routine change. HbA1c remains important because it shows longer-term glucose exposure, while day-to-day readings provide more immediate information when testing is indicated. NICE recommends a structured review at least annually for people who self-monitor, including checking their technique, testing frequency, understanding, equipment, quality of life and continued benefit (NICE, 2026).

[bookmark: _Toc921907882]Evidence-based lifestyle recommendations:
[bookmark: _Int_Il8TdMmW][bookmark: _Int_KhterpjO]Diet and nutrition. Encourage a balanced, sustainable eating pattern rather than a restrictive “diabetic diet”. Meals can include vegetables, beans and lentils, wholegrains, fruit in appropriate portions, nuts and seeds, and suitable sources of protein such as fish, egg, poultry, or tofu. High-fibre foods can support fullness and slower glucose absorption. Portion size and the total amount of carbohydrate matter, but carbohydrates do not need to be eliminated. Water or unsweetened drinks are preferable to sugar-sweetened beverages, while frequent intake of highly processed foods high in salt, free sugars and saturated fats should be reduced. Individual advice should respect culture, food availability, budget, and personal preferences (Evert et al., 2019).
Physical activity. Regular movement improves insulin sensitivity, supports cardiovascular health,mood,sleep and weight management. Adults should work towards at least 150 minutes of moderate- intensity aerobic activity each week, spread across several days, with muscle-strengthening activities on two or more days where appropriate. People who are inactive should start gradually. Prolonged periods of sitting should be interrupted with brief movement breaks. People at risk of hypoglycaemia should discuss exercise precautions with their clinician (Colberg et al., 2016; UK Chief Medical Officers ,2019).
Medication, education, and follow-up. Lifestyle changes complement rather than automatically replace prescribed treatment. People should understand what each medicine does, how, and when to take it, common side effects, and what to do if a dose is missed. Structured diabetes education helps people develop practical skills in food choices, activity, monitoring, foot care, and responding to illness. Review should also include blood pressure, cholesterol, kidney function, retinal screening, foot assessment and vaccination where recommended. Early recognition of complications enables timely intervention.
Complications and prevention. Persistently elevated glucose can damage the tiny vessels supplying the retina and kidneys, and can injure peripheral nerves, particularly in the feet. Reduced sensation may mean that cuts or blisters are not noticed, while poor circulation can delay healing and increase infection risk.
[bookmark: _Int_dz17hacn]Diabetes is also associated with higher risk of heart attack, stroke, and peripheral arterial disease, appropriate glucose management, blood pressure, and cholesterol treatment, smoking cessation, routine eye screening, kidney checks, and regular foot assessment can reduce risk or identify problems early. People should be encouraged to report new blurred vision, persistent numbness, burning pain, foot wounds, swelling, or changes in urination rather than waiting for routine appointment. Foot care advice includes checking the feet, washing, and drying carefully, avoiding barefoot walking injury is possible, and seeking prompt assessment for wounds or infection. Nurses should explain that screening is preventive even when the person feels well. This discussion should remain supportive and practical because fear-based messages may discourage attendance. Care plans should identify who to contact, how urgently to seek help, and when emergency services are required. Coordinated primary care and specialist input ensure identified risks lead to action.

[bookmark: _Toc1276852787]Conclusion
[bookmark: _Int_CtPJJBpe]Diabetes management depends on understanding how the body regulates blood glucose and how cells use glucose and oxygen to produce ATP. In Type 2 diabetes, insulin resistance and reduced insulin production disrupts this balance and increases the risk of eye, kidney, nerve, and cardiovascular complications. Purposeful glucose monitoring, when clinically appropriate, helps identify patterns and supports discussions with healthcare professionals. Readings should be interpreted alongside HbA1c and individual treatment goals. A balanced diet, regular physical activity, suitable weight management, smoking cessation, medication adherence, and structured education can improve glucose control and reduce complications. Practice nurses should provide clear, person-centred advice, agree realistic goals, and arrange follow-up so that patients can manage their condition safely and confidently.
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