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Introduction
Asthma is a chronic respiratory condition characterised by the inflammation and narrowing of the airways. When this happens, it leads to breathing difficulties. The typical symptoms of asthma can include wheezing, coughing, chest tightness or a shortage of breath. The intensity of asthma symptoms can vary between individuals as can the frequency in which the symptoms occur.
Risk factors that can contribute to an individual developing asthma are genetic predisposition as individuals with a family history where people have allergies or asthma are more likely to develop the condition in comparison to an individual with no genetic history.
Environmental triggers contribute to individuals developing the condition especially if they are exposed to high levels of tobacco smoke, dust mites or air pollution. Certain people with pet allergies who live with a pet in their home also have a chance of developing the condition.
Other risk factors in the development of asthma include obesity as excess weight can exacerbate respiratory symptoms. Asthma and Obesity are prevalent disorders each with a significant public health impact, and a large and growing body of literature suggests an association between the two (Beuther, Weiss, Sutherland, 2006). Physical activity may worsen asthma in some cases if it is not properly managed.
[bookmark: _Int_F145aKTn]When an individual understands the risk factors, they are able to work on developing strategies to effectively manage their condition. Minimising exposure to the triggers of asthma and adapting to a healthy lifestyle will help to mitigate the impact that asthma can have on day to life.
Describe the structure of the respiratory system and explain the process of mechanical respiration.
The human respiratory system consists of multiple parts made up from first the nose and you inhale up through the nostrils and down to the pharynx which is a muscular tube that serves both the respiratory and the digestive systems. Air passages are lined with a mucus
membrane and the mucus traps dust and other microscopic particles from the air. Cilia are fine hair structures that line the air passages, and they sweep the mucus and any other foreign particles up and away from the lungs.
[bookmark: _Int_y55n2jfx]Moving down to the larynx (voice box) which not only helps you to breath but also enables you to make sounds. The larynx also serves as a passageway for the pharynx above and the trachea below. The trachea then splits into two and the main bronchus begin. One bronchus leads into each lung which are situated in the chest cavity one on either side of the heart.
[bookmark: _Int_1htfHwaP]The left bronchus is narrower than the right to allow space to accommodate the heart inside the chest cavity. The bronchus then divides again into smaller bronchi within the lung tissue. The smallest bronchi are called bronchioles, and they have no Cartlidge. 
The lungs are cone shaped organs which are protected by the pleura which is a two layered membrane which covers the lung, between the two membranes there is a liquid called pleural fluid. Its purpose is to cushion the lung and to reduce friction between the lung and the ribcage (Eldridge, 2025)
Air enters the Lungs which are the primary organ of the respiratory system containing millions of alveoli where gas exchange occurs.
Alveoli are tiny air sacs surrounded by capillaries; this is where the oxygen and carbon dioxide exchange with the blood.
The coordinated structure of the respiratory system ensures efficient ventilation (Air movement in and out of the lungs), external respiration (gas exchange between lungs and blood) and internal respiration (gas exchange between blood and tissues) (Tortora and Derrickson, 2021) 
Inhalation is an active process that requires muscular effort. Air enters through the nose or mouth, travels down the trachea and moves through the bronchial tree until it reaches the alveoli, where the gas exchange occurs. The nasal resistance increases disproportionately with increasing flow rates; therefore, during heavy exercise, one switches from nasal breathing to mouth breathing (George et al 2005)
[bookmark: _Int_itiz0dI7]During this phase the diaphragm contracts and flattens. The diaphragm relaxes during exhalation and returns to its original dome shape. While the muscles between the ribs contract to elevate the rib cage. When the muscles relax the ribs return to their original position. These actions increase the volume of the thoracic cavity. According to Boyle law, when the volume of a closed space increases, the pressure within it decreases. This negative pressure causes airflow into the lungs from the environment (Maeieb and Hoehn, 2019).

Briefly explain the process of gas exchange in the lungs, showing how oxygen is absorbed into the blood and carbon dioxide is released into the alveoli.
During the gas exchange deoxygenated blood enters the capillary network from the pulmonary artery which is located on the right side of the heart, and oxygenated blood leaves to enter the pulmonary veins to return to the left side of the heart.
The diaphragm is a supporting structure of the respiratory system, and it is a dome shaped muscle located below the lungs. It plays a crucial role in breathing by contracting and relaxing to change pressure in the thoracic cavity.

The alveoli are tiny air sacs surrounded by capillaries inside the lungs. All body tissues have capillaries, and the capillary network is around the organs.
When air is inhaled, oxygen diffuses across the thin alveolar and capillary walls into the blood. This is because the oxygen concentration is higher in the alveoli than in the blood. At the same time carbon dioxide is produced as a waste product and it diffuses from the blood into the alveoli to be exhaled. Alveoli are lined by a fluid (surfactant) that maintains the shape of each air sac and helps to keep it open so oxygen and CO2 can pass through (Eldridge, 2025). 
Oxygen is exchanged for carbon dioxide and, the gas exchange in the lungs is a critical physiological process that facilitates the absorption of oxygen into the bloodstream and the expulsion of carbon dioxide from the blood. 
The largest artery in the body is the aorta which is in the left ventricle of the heart and is the main vessel carrying blood from the heart to the rest of the body. All body tissues have capillaries, and the capillary network is made up of the smallest blood vessels in the body, and they connect arteries to veins.
The pulmonary artery is responsible for carrying deoxygenated blood from the heart to the lungs for oxygenation. The pulmonary vein then carry's the oxygenated blood from the lungs back to the hearts left ventricle.



The diagrams below show the lungs and the heart and show an explanation of how the blood is pumped from one organ to another.
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Explain how increased levels of irritants in the respiratory system leads to swelling in the lung tissue, and the impact of this on respiration.
When irritants such as dust, smoke or chemical fumes enter the respiratory system, they trigger a defence response from the body. Irritants in the body can lead to swelling in the lung tissue which then effects respiration and can cause an asthma attack.
Increased levels of respiratory irritants trigger an inflammatory response, causing swelling and fluid buildup in the lung tissue. This narrows the airways and thickens the gas exchange surface, ultimately reducing airflow and oxygen uptake. This then makes breathing more laboured and less efficient.
Pneumonitis is a result of an extra strong defence response by the body’s immune system to an irritating substance. (Mayo Clinic, 2018) symptoms include a dry cough or trouble breathing in addition to having a fever or extreme tiredness.
Some people may be exposed to lung irritants in an occupational capacity if their work requires them to have close contact with chemicals or they work in an industry which creates a very dusty environment. In these instances, the employer should provide protective clothing including outerwear and masks to minimise exposure to the irritants to help reduce the risk of an individual inhaling them.


The diagrams below show a comparison between normal lungs, asthmatic lungs.
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(Alamy.com, 2022)


Briefly examine how recording and tracking respiratory functions, such as peak flow readings. Helps individuals with asthma to monitor and safely manage their condition.
[bookmark: _Int_WekmNJIs]Monitoring and managing asthma is crucial for improving the patient's quality of life. One effective method of management of the condition is through peak flow readings. The peak flow meter measures the maximum speed of expiration; this then provides invaluable data on an individual's lung function. Consistent monitoring allows patients to identify their baseline respiratory status, thereby enhancing their understanding of their condition (National Asthma Council Australia, 2022).
A normal peak flow reading for a non-asthmatic varies depending on your height and weight and whether you are a man or a woman. The normal range is between 440 and 660 peak expiratory flow litres per minute. The diagram below represents the normal peak flow ranges based on the individual's contributing factors.

[image: ](Asthma and Lung UK, 2022)
Asthma and Lung UK recommend that if you notice a big drop in your peak flow score it could be a sign that your airways are tight or inflamed or your asthma is getting worse (Asthma and Lung UK, 2022).
Asthma management requires a proactive approach and tracking peak flow readings helps to contribute to an individual's treatment plan. According to the Global Initiative Asthma (2025), understanding personal best peak flow values allows patients to recognise specific thresholds that indicate a risk of an asthma attack. This awareness allows individuals to make informed decisions about their medication usage and any lifestyle adjustments that they may need to consider; this enhances an individual's capacity to self-manage their condition.
Individuals suffering with the condition need to maintain detailed records of their respiratory functions and effective communication with their healthcare providers is vital so that they can receive support with treatment plans that are tailored to their individual needs, the treatment plans can offer support with strategies to reduce symptoms and  aids to help with avoiding triggers of their condition. This will then lead to an improved quality of life.



Include evidence-based recommendations on how lifestyle changes could help improve their condition.
Obesity and excess weigh are common risk factors contributing to asthma as excess weight puts additional pressure onto the heart making it work harder than it would if the excess weigh was not a factor. According to ALLERGY European Journal of Allergy and clinical immunology, a study of weight loss interventions in asthma shows that weight increases above the obesity threshold significantly increase the risk of asthma (Moreira et al., 2013). The problem with the study was that it only had participants that were already over weight or had received weight loss drugs or bariatric surgery, therefore even though the results showed an increase in asthma in people who are overweight, there was not anybody who's BMI was below the obesity threshold to compare the results to. 
The study is dated as it was started in 2011 and published in 2013. The study also included a higher number of adults than it did children so this could have a negative impact on the data produced for children.
Evidence shows that improving your diet quality by eating more fruit, vegetables and decreasing the intake of saturated fat intake is recommended in people with asthma. Evidence suggest that a healthy diet leads to improvements in airway inflammation (Stoodley et al., 2019). The study was conducted over a period of five years which is a sufficient amount of time to monitor the results, but the geographical breakdown on the study was problematic as it did not have the same amount of people from each country, and the percentage had a large range from as low as 5% of participants in Mexico rising to 16% of participants in the United States. As the number of participants in each country varied the data would not be reliable. The study also only had 58% of its participants from the public with the other 42% being made up of healthcare professionals and scientists. Therefore, differences in the educational background of the participants could have an impact on the results of the study.


Conclusion
The respiratory system has a vital role where it supply's the body with oxygenated blood and removes the deoxygenated blood from the heart back into the lungs for oxygenation. When the respiratory system is affected by a condition such as asthma the airways become narrow making it difficult for an individual to breath. Asthma has an impact on the respiratory system but with proper management such as lifestyle choices on an individual's diet or weight loss plan in combination with their asthma medication it is possible for an individual with asthma to live a healthy life. When an individual is diagnosed with asthma an awareness about how to improve their respiratory health is essential for improving their quality of life.
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