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a) Introduction: The world Health Organization (WHO) Global report on diabetes, published on world Health Day, 7th April 2016, was focused on fighting diabetes. Though diabetes was recognised as a serious illness from ancient times, it was seldom diagnosed or treated by practitioners. The escalating prevalence of this disease over the past few decades has become a major, worsening burden on global health and development (WHO, 2016). This statistic provides patients with informed knowledge of diabetes prevalence and applies proactive behaviour management techniques. 
 Definition: Diabetes is a chronic disease characterized by persistently high blood glucose emerging from the body’s inability to use glucose effectively due to insufficient insulin production by the pancreas or low sensitivity to insulin. Consequently, normal metabolic pathway of fats, proteins and carbohydrates are impaired, requiring active, long-term management.
Diabetes is commonly classified into three main types: 
Type 1- the pancreas produces little or no insulin at all. 
Type 2 - insulin is ineffective, or the body cannot produce enough of it.
And- Gestational diabetes develops in most women during pregnancy (WHO, 2016). 
The risk factors of diabetes. 
The risk factors include, genetic, environmental, lifestyle and demographic factors. The genetic factors (age, family history, ethnicity), cannot be altered, one can focus on the modifiable risk factors, by maintaining a healthy lifestyle and regular health check. 

b) Maintaining blood sugar level:
 Blood sugar regulation (Glucose homeostasis) is the mechanism of regulating glucose by the body within a narrow safe range (British Association for National and lifestyle Medicine, 2023).
When we eat, they are broken down into glucose, which supply energy to the body. This glucose circulates in the bloodstreams and transports to cells. When blood glucose rises, the pancreas secrete insulin using beta cells, and when blood sugar drops, such as in abstinence, the liver breaks down stored glycogen into glucose, maintaining a steady state. (homeostasis) This balances pivots on tissue sensitivity to insulin. Mathew TK, et al; (2023).
Eating habits also play an important role. Foods high in carbohydrates such as grain, cereals, fruits, and some vegetables, elevate blood glucose, while protein-rich foods help keep blood sugar in check, and improves overall health (National Health Service (NHS), 2023).



c) Glucose metabolism:
Glucose metabolism is the biological process of moving and using glucose to create Adenosine Triphosphate (ATP), the principal medium of energy exchange in the body for all cells. This system is chiefly controlled by hormones like insulin (which lowers blood sugar), and glucagon (which raise it)
Glucose is the primary energy source for the body as blood sugar. Through glycolysis and the citric acid cycle, glucose is broken down to yield ATP. When there is a rise in glucose level, the body convert it into glycogen and stored in the liver and muscles. During abstinence, or exercise, this conserved glycogen is broken back down into glucose to stabilize energy levels. When there is low dietary intake, the body performs new creation of glucose from non-carbohydrate sources like amino acids, lactate, and glycerol, not existing carbs (National Institute of Health, (2023)
Glucose provide energy through these two primary, distinct pathways depending on the presence of oxygen: aerobic and anaerobic. aerobic is highly efficient, utilizing oxygen to fully oxidize glucose, to make 38 ATP molecules. In anaerobic respiration oxidation of glucose is inadequate, only as low as 2 ATP molecules, therefore, less energy reaction is released. Even though less efficient, human body relies on anaerobic processes for high- intensity activities like running or running away from danger in to provide temporary moment to increase oxygen circulation.

 
                                                                                               
d) The role of recording and tracking blood sugar levels in Type 2 diabetes:
 Recording and tracking glucose goes beyond just clinical aspect but serves as a vital tool for reinforcement. Recording and tracking glucose enables individuals gain feedback on their present conditions and eating patterns. They can ascertain their safety status of low blood glucose (Hypoglycaemia), or high blood glucose (Hyperglycaemia), This knowledge will help to reduce apprehension regarding their condition and the associated risk of life-threatening diseases such as cardiovascular, organ failure, and nerve damage. This led to the logic ‘monitoring leads to control and control prevent damage’’ (Know Diabetes, 2025).
Consistent monitoring and recording provide the data for health professionals for effective treatment planning such as adjusting medication, diet and lifestyle. Recording and tracking foster key paths of diabetes self-management education, such as keeping people engage, helping them understand information and supporting in health care behaviours Brackney, (2018).

e) Evidence-based recommendation:
Improving the lifestyle of people with diabetes, requires an evidence-informed practice that support them in taking control of their health. A well-designed therapy and dietary advice will play a key role in improving the quality of their life. 
As shown below:
	Risk factors
	Recommendations

	Overweight or obesity
	Decrease at least 5% weight loss, engage in energy restrictive diet and increasing physical activities that will maintain healthy body weight, healthy diet pattern, (Nordic, Mediterranean, vegetarian) limiting smoking and alcohol consumption, avoiding overweight and obesity

	Carbohydrate intake
	Moderate carbohydrate intake such as fibre, sugar, saturated fats. protein is advisable. Very low carbohydrate intake such as ketogenic diets, low glycaemic diet is recommended.  Replacing sugar with Non-nutritive sweeteners in food and beverages 

	Protein intake
	For people with type 2 diabetes and excess weight or obesity, a protein intake of 23—32% may be proposed for up to 12 months taking off weight diet. 

	Food-based approach
	Whole grain foods - wheat, berries, quinto, oat groats, nuts, seed, brown rice, whole vegetables, fruits, legumes, are suggested to stabilize blood sugar, and to control the likelihood of developing heart or circulatory diseases, and cardiometabolic risk factors.

	Patients support approach
	Though diabetic patients’ management is hard because it requires patients to adjust lifestyle, care professionals must adopt an encompassing and wholistic support approach that will help them succeed. Empowering them with every support to self-manage, making them feel capable of handling daily tasks and stay on track.  Patients’ choice, preference, social, cultural and personal norms should be put into consideration. Impactful diabetes management necessitate moving from diabetes education to practical skill-building.
(Diabetes and Nutrition Study Group (DNSG), 2023). https://doi.101007/s00125-23-05894-8



Conclusion. Conclusively, it is evidence from the above that diabetes has become a global concern due to its high rate of prevalence. Active long-term management and lifestyle behaviour intervention is effective in managing diabetes.
Furthermore, it is observed that glucose metabolism is the biological process of moving and using glucose to create Adenosine Triphosphate (ATP), where insulin plays a fundamental role to mountain body glucose, highly influence by dietary habits. As well, the importance of the air we inhale to enhance blood circulation powered by the heart through the lungs exhaling carbon dioxide to enhance respiratory circulation. Evidence-based recommendations of lifestyle interventions, - regular physical activities, healthy diet patterns, avoiding alcohol and smoking, are fundamental measures for managing diabetes and protecting against adverse complications. 
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CASE STUDY 2:
a) What is asthma: 
Asthma is a chronic long-term respiratory disease that affect the airways of the lungs and can be diagnose at any stage of life (NHS England, 2024). Record shows that ‘asthma is one of the top causes of emergency admission to hospital, with 2,400 children and young people admitted on average each year in London’’ (World Asthma Day for all, 2023).                                                    
There is currently no established cure but is treatable using ‘preventer inhalers, reliever, to avoid symptoms. Common symptoms include cough, wheezing, chest tightness, shortness of breath. 
common triggers include:
. Allergies: skin rashes, eye irritation, pollen, dust, Molds, smoke, or vapor from cigarettes.
. Respiratory infections: Lungs or sinus infections, 
. Other common triggers are stress. 
b), Structure and mechanism of the respiratory system.
 The respiratory system is composed of interconnected organ system tailored to enable the exchange of oxygen and carbon dioxide between the body and the environment through inhalation and  exhalation via series of tubes with final gas exchange occurring in the alveoli of the  lungs influenced by the movement of the thoracic muscles (diaphragm and intercostal muscles) and then diffuses into the blood streams, while carbon dioxide makes its way out. The body requires regular supply of oxygen to maintain life, without which, can result in death. The system is divided into two primary areas: the upper respiratory tract, and the lower respiratory, see fig, below.
The respiratory system give protection against harmful particles like germs and dust, help to regulate PH of the blood, remove waste products such as carbon dioxide, and works with other parts of the body to allow you smell and talk Rose, (2019). 
[image: A diagram of human body
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https://www.google.co.uk/books/edition/Respiratory_System/XsC2DwAAQBAJ?hl=en&gbpv=1

c)Processes of gas exchange in the lungs:
 Gas exchange is diffusion-based, ‘swapping’ of oxygen into blood and carbon dioxide is removed through the process of diffusion in the alveoli, creating a lower pressure inside the lungs relating to the immediate surrounding atmosphere. Breathing works through pressure. When we breath in, diaphragm and intercostal muscles tighten, increasing lungs volume and drawing in air which reduces the pressure inside, and air is moved into the lungs to equalise it, and rich oxygen air moves into the tissues and then the body. When we exhale, these muscles relax, and lungs decreases, and air containing carbon dioxide is pushed out (BBC Bitesize -Revision Guide)
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d) Effects of irritants in the respiratory system:
Respiratory irritants such as particulate, toxic, gases, fume, gas, damage the respiratory tracts by producing acidic solution upon having contact with mucosal tissues. The extent of tissue damage is dependent on exposure parameters. 
Carbon monoxide and methane react with and consume atmospheric oxygen. Hydrogen sulphide act as an extremely effective respiratory poison. Soluble gases such as chlorine affect u. pper respiratory tracts immediately, while less soluble gases like phosgene and ozone reach the lower lungs causing creeping symptom and irritations that escapes initial detection, and pose heightened undetected harm.
High risk exposure can trigger critical respiratory failure or lead to chronic pathologies, including acute respiratory distress syndrome (ARDS), Bronchiolitis obliterans syndrome (BOOS), or long-term scarring of the lungs (pulmonary fibrosis). Some gases cause swelling, mucus buildup, or spasms in the upper airway, which can block breathing Patocka & Kuca, (2014).
e) Self- monitoring, peak flow tracking:
Objectively managing asthma requires a peak flow test meter- used to measure how fast you can push air out of your lungs when you blow out as hard as possible into the device, detecting airways narrowing before symptoms are detected. 
Peak flow tracking and recording is essential because:
.  Continuous tracking and data recording helps to identify respiratory declines before they become critical and ensures timely treatment.
 . Tracking and recording provide accurate data to forecast and prepare for future attacks.    Spotting a recurring drop in daily tracking, you can adapt to asthma action plan, preventing life threatening attacks.  
. Surveillance allows you to exceed a previous best score in check.
. Tracking and recording help to identify specific triggers as you record when you are exposed to potential triggers such as pollen, pets, or stress.
Monitoring symptoms provide evidence-based data that support healthcare providers in phenotyping the disease, developing care plan, based on patient’s unique factor, selecting the best care option, tracking patient progress over time, and having regular assessment of symptoms and clinical signs Rhee & Katchamat (2025). 
f) Evidence based recommendation to improve the condition of asthma patients:
The fact that asthma is an obstructive airways disease, management plan be focus on long-term comprehensive approach, focusing on pharmacotherapy. Holistic health approaches including nutrition, physical activities, relaxation therapy- yoga therapy as well as high intake of produce and fibre, offers significant benefits Stoodley et al; (2019).
Conclusively. As noted, asthma is a long-term chronic respiratory disease responsible for high hospital emergency admission in London, with common treatable symptoms - cough, wheezing, tightness of breath, being triggered by allergies, respiratory infections, and stress. it is advisable to speak to the healthcare provider, apply inhaler, medication as control measures. 
It is noted that respiratory system is essential for survival, supplying the body with oxygen and removal of carbon dioxide as waste via exhalation, enabling gas exchange, aiding diffusion. It helps protect against harmful particles, regulate the blood PH, and allow you smell and talk. 
Furthermore, the impact of chemical irritants - fumes, toxin, and gases on respiratory system have been identified to cause inflammations, acute respiratory distress syndrome, and Pulmonary Fibrosis (long-term lungs scarring).
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BRONCHI AND BRONCHIOLES
The two bronchi branch from
the trachea to enter each
lung. The bronchi separate
into many smaller tubes
called bronchioles.
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