

Name: Anisah Bi
Student Number: 2432005
Module Code And Title: BMHP5023 Introduction to Physiology
Lecturer Name: Robert Nartowski
Assignment Title: Component 1: Written Assignment - Case Study Report
Case Study 1



















Table of Contents
1.	Introduction	3
1.1.	Diabetes	3
1.2.	Risk Factors of Diabetes	3
2.	Maintaining Blood Sugar Levels at a Safe and Effective Level	4
2.1.	Blood Glucose Homeostasis	4
2.2.	Role of Insulin After Eating	5
2.3.	Role of Glucagon Between Meals	5
2.4.	What Happens in Type 2 Diabetes	6
3.	Oxygen, Glucose and Energy Production Through Cell Metabolism	6
3.1.	Aerobic Respiration	6
3.2.	Stages of Cell Metabolism	7
3.3.	Link to Diabetes	7
4.	Blood Glucose Tracking	7
5.	Lifestyle Recommendations	9
5.1.	Diet and Weight	9
5.2.	Physical Activity	9
5.3.	Smoking Cessation	10
6.	Conclusion	10
7.	References	11











1. [bookmark: _Toc233291953]Introduction
1.1. [bookmark: _Toc233291954]Diabetes 
Diabetes is a chronic illness characterised by the elevation of glucose or sugar levels in the blood (Schwartz et al., 2024). The body derives its energy from glucose, although it requires the insulin hormone to transport it from the bloodstream into the body cells. Insulin is secreted by the pancreas. Failure of sufficient amounts of insulin in the body leads to the accumulation of glucose in the blood instead of being utilised by the body. Increased glucose in the blood damages the blood vessels and nerves of the body, exposing one to risks of conditions such as cardiovascular diseases, strokes, renal problems, visual impairment, and foot ulcers (Rahman, 2021).
There are two types of diabetes: In type 1 diabetes, there is destruction of the cells that make insulin in the pancreas by the body itself; hence, very little insulin is produced by the body. In type 2 diabetes, the body resists insulin or fails to produce enough insulin (Wei et al., 2022).
This report focuses mainly on type 2 diabetes because it is strongly linked with lifestyle factors and is commonly managed in primary care settings such as GP surgeries.
1.2. [bookmark: _Toc233291955]Risk Factors of Diabetes
There are several reasons that can raise the likelihood of acquiring type 2 diabetes. There are some risk factors that one is unable to change. Such risk factors include aging, having a first degree relative with diabetes, and belonging to certain ethnic communities (Lankatillake, Huynh and Dias, 2019). In the UK, those who are South Asian, Black African and African-Caribbean are more likely to acquire type 2 diabetes at an early age. One with a history of gestational diabetes is at high risk (Diabetes UK, 2020).
There are other risk factors associated with lifestyle that can be changed. As Verma and Hussain (2017) argue that obesity or excess weight with an increase in belly fat is one of the key risk factors because it leads to increased resistance to insulin. Lack of physical activity is another risk factor, as exercise enables the effective processing of glucose. Unhealthy nutrition, such as foods rich in sugar, refined carbohydrates, and saturated fat can lead to obesity and lack of regulation of blood glucose level. Lastly, smoking is another risk factor since it affects blood vessels and increases the risk of cardiovascular disease (Geijerstam, Janryd and Nyström, 2023). This evidence demonstrates that there are multiple risk factors that contribute or increase the chances of diabetes. Research is therefore important to investigate and introduce influential lifestyle changes to reduce the increase in such risk factors.
[image: Modifiable and non-modifiable risk factors of Type 2 Diabetes Mellitus]
Figure 1: Risk Factors of Diabetes (Lankatillake, Huynh and Dias, 2019)
2. [bookmark: _Toc233291956]Maintaining Blood Sugar Levels at a Safe and Effective Level
2.1. [bookmark: _Toc233291957]Blood Glucose Homeostasis
It is necessary to maintain an appropriate blood glucose level because the body requires glucose for energy purposes. In excess amounts, blood glucose levels may affect the health of blood vessels and nerves, but inadequate blood glucose levels will cause the person to become weak, confuse, sweaty, shaky, and in severe instances, unconscious. The regulation of blood glucose levels is achieved through the process of homeostasis (Röder et al., 2016; Tups et al., 2017).
[image: ]
Figure 2: Pancreatic regulation of glucose homeostasis (Röder et al., 2016)
2.2. [bookmark: _Toc233291958]Role of Insulin After Eating
Glucose is formed after digestion of carbohydrate food substances. The formation of glucose increases the amount of glucose in the blood thus raising the concentration of blood sugar. The increased concentration leads to the production of a hormone known as insulin from the pancreas. Insulin plays a role as a key in facilitating movement of glucose from the blood to the cells of the body as an energy source and storing excess glucose in the liver and muscles as glycogen (Rahman, 2021).
2.3. [bookmark: _Toc233291959]Role of Glucagon Between Meals
However, after a period of hunger, or during exercise, the level of blood sugar can start dropping. The reaction to this is the secretion of another hormone called glucagon by the pancreas. Glucagon is mostly active on the liver where it causes the conversion of stored glycogen to glucose and releasing it into the blood. This ensures that the level of blood sugar is not too low (Woods et al., 2006).
2.4. [bookmark: _Toc233291960]What Happens in Type 2 Diabetes
In type 2 diabetes, the body’s system fails to operate normally. There is production of insulin but there is no response from the cells that lead to insulin resistance. At times, the pancreas fails to produce sufficient insulin to cover the body’s needs. Consequently, glucose cannot get into the body cells and stays in the blood resulting in high blood glucose. It increases the risk of complications including heart diseases, kidney disease, nerve problems, eye sight issues and wound infections (Galicia-Garcia et al., 2020).
Table 1: The role of insulin and glucagon in maintaining blood glucose homeostasis (Galicia-Garcia et al., 2020; Lankatillake, Huynh and Dias, 2019)
	Situation
	Hormone involved
	Main action
	Effect on blood glucose

	After eating
	Insulin
	Moves glucose from blood into cells and stores extra glucose as glycogen
	Lowers blood glucose

	Between meals
	Glucagon
	Breaks down glycogen in the liver and releases glucose
	Raises blood glucose

	During exercise
	Insulin and glucagon balance
	Muscles use more glucose for energy
	Helps maintain balance

	Type 2 diabetes
	Insulin less effective
	Glucose cannot enter cells properly
	Blood glucose stays high



3. [bookmark: _Toc233291961]Oxygen, Glucose and Energy Production Through Cell Metabolism
Energy is required by all cells to function properly. This ranges from the contraction of muscles to breathing, beating of the heart, neural activities, healing of the body, and transportation of materials through the cell membranes. ATP stands for adenosine triphosphate and represents energy within the cells (Owen and Sunram-Lea, 2011).
3.1. [bookmark: _Toc233291962]Aerobic Respiration
The main way cells produce ATP is through aerobic respiration. “Aerobic” means that oxygen is needed. In this process, glucose reacts with oxygen inside cells to release energy. The waste products are carbon dioxide and water.
The word equation is:
Glucose + Oxygen → Carbon dioxide + Water + Energy
The chemical equation is:
C₆H₁₂O₆ + 6O₂ → 6CO₂ + 6H₂O + ATP (Biro, 2022)
[image: What Is Aerobic Respiration? – Definition, Diagram and Steps]
Figure 3: Aerobic Respiration (Biro, 2022)
3.2. [bookmark: _Toc233291963]Stages of Cell Metabolism
Cell metabolism takes place in different steps. The first step involves the conversion of glucose into ATP in the cytoplasm by glycolysis. When oxygen is present, the glycolysis products are taken to the mitochondria. The mitochondria are known as the powerhouse of the cell due to the large amount of ATP production that occurs within the organelle. In the mitochondria, the Krebs cycle and electron transport chain lead to ATP production from glucose (Biro, 2022).
3.3. [bookmark: _Toc233291964]Link to Diabetes
In cases of diabetes, there can be high levels of glucose in the blood; however, it might not be able to get into cells well because of improper functioning of insulin. Therefore, the cells are unable to utilise the glucose for producing energy. In addition, the high levels of glucose in the blood will cause harm to the tissues (Röder et al., 2016).
4. [bookmark: _Toc233291965]Blood Glucose Tracking
The recording and tracking of blood sugar levels is crucial for people suffering from type 2 diabetes since it makes diabetes a visible thing by making it measurable. The blood sugar level can fluctuate depending on food intake, physical activity, stress, illness, medications and skipping meals. Consequently, the keeping of a record will enable nurses and patients to observe certain trends without depending entirely on memories or symptoms (Röder et al., 2016). Park et al. (2025) explain that blood sugar monitoring is an important aspect of managing diabetes since it enables one to observe glycemic trends related to food, physical activity, medications and illnesses.
However, self-monitoring becomes meaningful if the process helps one make decisions, but becomes meaningless if the patients take readings but do not understand them. For instance, a patient could realise that he is getting high readings every time he takes beverages and refined carbohydrates. This can assist him in making better changes in his diet. Likewise, if his glucose level goes low after physical exercise and medicines, then he could consult the diabetes nurse about when is the appropriate time for food, exercises, and medicines (Kirk and Stegner, 2010).
Furthermore, NICE (National Institute for Health and Care Excellence) guidance demonstrates the need for individualised monitoring. The testing of HbA1c is crucial as it demonstrates the average blood glucose over approximately two to three months and helps to assess the effectiveness of the care plan implemented. According to NICE, HbA1c should be tested every three to six months until stability and then every six months when blood glucose levels and treatment have become stable (NICE, 2015). It is important to note that while there might be different readings daily, HbA1c gives an overview. Nevertheless, there are some limitations of using HbA1c. HbA1c does not reflect the fluctuations of blood glucose during the day, and therefore, it does not tell if the high blood sugar level is due to the poor diet, physical inactivity, adherence to treatment or illness (Park et al., 2025).
An important consideration is that finger prick testing on a regular basis is not advised for all adults suffering from type 2 diabetes. According to Nauck, El-Ouaghlidi and Vardarli (2009), self-monitoring of capillary blood glucose levels should only be advised if the individual is using insulin, suffering from hypoglycaemia, taking medicines that induce hypoglycaemia in case of driving or working with machinery, or is pregnant or planning to get pregnant. It implies that the testing has to have some purpose in mind rather than being automatic in nature. Otherwise, it might lead to increased stress, cost and pain without achieving any benefit.
Polonsky et al. (2011) claimed in their Structured Testing Program that the structured testing of blood glucose could help to improve the poorly controlled, non-insulin treated cases of type 2 diabetes if results are utilised for decision making on behaviour and treatment. This is crucial since it goes against the notion that self-monitoring does not work. 
Table 2: Benefits and Limitations of Blood Sugar Tracking Methods (Nauck, El-Ouaghlidi and Vardarli, 2009; Polonsky et al., 2011)
	Tracking method
	Benefit
	Limitation

	HbA1c test
	Shows longer-term glucose control
	Does not show daily glucose patterns

	Finger-prick testing
	Shows immediate glucose level
	Not needed for all type 2 patients

	Written/app record
	Helps identify lifestyle patterns
	Only useful if reviewed and acted on

	CGM/flash monitoring
	Shows trends and changes over time
	Access may be limited and not suitable for everyone



5. [bookmark: _Toc233291966]Lifestyle Recommendations
5.1. [bookmark: _Toc233291967]Diet and Weight
Recommendation number one: diet improvement and weight management. According to Park et al. (2025), dietary recommendations should be personalised and should take into account cultural aspects, beliefs, readiness for change and quality of life. The reason why it is necessary is that patients will be more compliant with realistic advice. For example, people with type 2 diabetes should be recommended to consume foods with high fiber content and low glycaemic index, including vegetables, wholegrains, fruits and pulses, and avoid processed foods, saturated fats and drinks with sugar. Additionally, Lean et al. stated that structured weight management could lead some patients to remission of diabetes.
5.2. [bookmark: _Toc233291968]Physical Activity
The next suggestion would be to encourage physical exercise. According to Tups et al. (2017), exercise makes the insulin more efficient in terms of its effects, helps control blood glucose level and decrease HbA1c. According to the NHS, people with diabetes should engage in moderate exercise at least 150 minutes per week, such as walking fast, swimming, or cycling. Physical exercise contributes to using glucose by muscles, thus decreases insulin resistance. It is important that the recommendations made should be safe and realistic. There might be patients suffering from foot problems, experiencing pain, having lack of self-confidence or fear of hypoglycaemia.
5.3. [bookmark: _Toc233291969]Smoking Cessation
Smoking cessation is the third recommendation. Smoking poses a threat to individuals with type 2 diabetes as both conditions can lead to cardiovascular complications. According to Geijerstam, Janryd, and Nyström (2023), smoking is related to an increased risk of developing type 2 diabetes along with heart diseases and cancer. Nevertheless, it is not sufficient to make smoking cessation a matter of personal responsibility because of nicotine addiction. Practice nurses should assist patients with quitting smoking through practical means, which include NHS quit smoking services, behaviour modification, nicotine replacement, and medicines if necessary.
6. [bookmark: _Toc233291970]Conclusion
Blood glucose recording and its assessment will help to ensure that the management of type 2 diabetes is safer for people if they use this information correctly. HbA1c is an indication of good control over diabetes, while self-monitoring may reveal specific patterns related to nutrition, exercise, diseases, and medications. Nevertheless, testing must be tailored to individual needs. In addition to monitoring, there are many other ways to control diabetes.
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