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1. Introduction
Asthma is a long-term condition that affects the airways and is one of the most common respiratory conditions in children and young people (Global Initiative for Asthma (GINA), 2025). During an asthma attack, the airways become swollen, the muscles around them tighten and extra mucus is produced. This makes the airways narrower, making it harder for air to move in and out of the lungs. As a result, symptoms such as wheezing, coughing, chest tightness and shortness of breath can occur.
[image: ]figure 1. Comparison of a normal airway and an asthmatic airway during an asthma attack. 


Asthma can develop because of a combination of genetic and environmental factors. People with a family history of asthma or other atopic conditions, such as eczema, are more likely to develop the condition (Spergel, 2010). Environmental factors, including tobacco smoke, air pollution, respiratory infections and allergens, can also increase the risk. Asthma + Lung (2025) explains that these factors make asthma more likely to develop, while Khreis et al. (2017) found that long-term exposure to traffic-related air pollution increases the risk of childhood asthma. This shows that both genetic and environmental factors should be considered when assessing a person’s risk.

[bookmark: _Toc236656130][bookmark: _Toc236656160][bookmark: _Toc236656198][bookmark: _Toc236659484][bookmark: _Toc236659529]In this case study, the adolescents are experiencing asthma exacerbations, suggesting their asthma is not being managed effectively. As adolescents become more independent, they may forget to take their medication, not use their inhalers correctly or miss the early signs that their asthma is getting worse. NICE (2024) states that asthma education, regular reviews and a personalised asthma action plan can help adolescents recognise worsening symptoms, follow their treatment plan and reduce the risk of future asthma attacks



2. The Structure of the Respiratory System and Mechanical Respiration
The respiratory system is made up of several structures that work together to bring oxygen into the body and remove carbon dioxide. Air enters through the nose or mouth before passing into the nasal cavity, where it is filtered, warmed and moistened to help protect the lungs (Tucker, 2015). It then travels through the pharynx and larynx before entering the trachea. During swallowing, the epiglottis closes over the airway to stop food and drink from entering the lungs. The trachea is supported by C-shaped cartilage rings, which help keep the airway open. It then divides into the left and right bronchi, which branch into smaller bronchioles. At the end of the bronchioles are tiny air sacs called alveoli, where oxygen passes into the bloodstream and carbon dioxide moves from the blood into the lungs to be breathed out (Tucker, 2015).
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Inhalation, also known as breathing in, is the process of bringing oxygen into the lungs. It starts when the diaphragm contracts and flattens while the external intercostal muscles lift the rib cage upwards and outwards (Tucker, 2015). This increases the size of the chest cavity, allowing the lungs to expand. As the lungs expand, the pressure inside them falls, drawing air into the lungs. The air then travels through the airways until it reaches the alveoli, where oxygen passes into the bloodstream and carbon dioxide moves into the lungs to be breathed out. Although breathing happens automatically, it is controlled by the respiratory centres in the brainstem, which adjust the rate and depth of breathing depending on the body’s oxygen and carbon dioxide levels (Dempsey and Welch, 2023). During an asthma exacerbation, inflammation and narrowing of the airways make it harder for air to enter the lungs, meaning more effort is needed to breathe.

Exhalation, also known as breathing out, is usually a passive process because the breathing muscles relax rather than contract. The diaphragm relaxes and returns to its normal dome shape, while the external intercostal muscles also relax, allowing the rib cage to move downwards and inwards (Patton et al., 2024). This reduces the size of the chest cavity and increases the pressure inside the lungs, forcing carbon dioxide out of the body. During exercise or an asthma exacerbation, breathing out requires more effort, so the internal intercostal and abdominal muscles contract to help push more air out. In people with asthma, the airways become swollen, produce extra mucus and narrow, making it harder for air to leave the lungs. This can trap air inside the lungs, leading to symptoms such as breathlessness and chest tightness (Dempsey and Welch, 2023).
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[bookmark: _Toc236656131][bookmark: _Toc236656161][bookmark: _Toc236656199][bookmark: _Toc236659485][bookmark: _Toc236659530]3. Gas Exchange in the Lungs 

Gas exchange is the process where oxygen enters the bloodstream and carbon dioxide is removed from the body (Powers and Dhamoon, 2023). This happens in the alveoli, which are tiny air sacs found at the end of the bronchioles. The alveoli are designed to make gas exchange as efficient as possible because they have very thin walls, allowing gases to move across them by diffusion. They also have a large surface area and are surrounded by many capillaries, helping oxygen enter the blood while carbon dioxide moves into the lungs to be breathed out. Their moist lining also helps gases dissolve before they diffuse across the alveolar wall.

Oxygen moves from the alveoli into the bloodstream by diffusion because there is a higher concentration of oxygen in the alveoli than in the surrounding blood (NHS Blood and Transplant, 2024). Once oxygen enters the blood, it attaches to haemoglobin in red blood cells so it can be transported around the body. The oxygen is then delivered to the body’s tissues, where it is used to produce energy.
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Carbon dioxide is produced by the body’s cells as a waste product and is carried in the bloodstream back to the lungs. As there is a higher concentration of carbon dioxide in the blood than in the alveoli, it diffuses into the alveoli before being breathed out. During an asthma exacerbation, the airways become swollen, narrower and produce excess mucus, reducing the amount of air that reaches the alveoli. This makes gas exchange less effective because less oxygen can enter the bloodstream, which may lead to symptoms such as breathlessness and chest tightness (Asthma + Lung UK, 2024).
[bookmark: _Toc236656132][bookmark: _Toc236656162][bookmark: _Toc236656200][bookmark: _Toc236659486][bookmark: _Toc236659531]4. How Irritants Cause Inflammation and Affect Breathing

Cigarette smoke and vaping aerosols contain harmful chemicals that can irritate the airways (Strzelak et al., 2018). When these chemicals are breathed in, they trigger mast cells to release histamine, causing the lining of the airways to become swollen and inflamed. The muscles surrounding the airways also tighten, known as bronchospasm, while extra mucus is produced. These changes narrow the airways, making it more difficult for air to move in and out of the lungs. As a result, people with asthma may experience symptoms such as wheezing, breathlessness and chest tightness (Asthma + Lung UK, 2024).

Smoking and vaping can also damage the cilia, which are tiny hair-like structures that help clear mucus, dust and other harmful particles from the airways (Strzelak et al., 2018). When the cilia become damaged, they cannot work as effectively, allowing mucus to build up in the lungs. Smoking and vaping also continue to irritate the airways and increase mucus production, making asthma symptoms worse. For the adolescents in this case study, continuing to smoke or vape is likely to increase episodes of wheezing, breathlessness and chest tightness (Asthma + Lung UK, 2024).

Respiratory infections, such as colds and flu, are common triggers for asthma exacerbations because they increase inflammation and swelling in the airways (GINA, 2025). This causes the airways to become narrower and produce more mucus, making breathing more difficult. As people with asthma already have sensitive airways, even a mild infection can make their symptoms worse. For the adolescents attending the asthma clinic, smoking, vaping and spending time in crowded places, such as bars and clubs, may increase their chances of developing respiratory infections. This could lead to more frequent asthma exacerbations and worsening symptoms, including wheezing, breathlessness and chest tightness (Asthma + Lung UK, 2024).
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5. Recording and Tracking Respiratory Function

Peak expiratory flow rate (PEFR), also known as peak flow, measures how quickly a person can blow air out of their lungs after taking a deep breath (NHS, 2024). It is measured using a peak flow meter by taking a deep breath, placing the mouthpiece in the mouth and blowing out as hard and as fast as possible. This should be done three times, with the highest reading being recorded. This gives a better idea of how well air is moving through the airways. Furthermore, taking regular peak flow readings can help spot changes in breathing before symptoms get worse. This means treatment can be adjusted early, helping people with asthma manage their condition more effectively (GINA, 2025).

Keeping a record of peak flow readings and asthma symptoms can help identify what is causing asthma to get worse (GINA, 2025). This means patients and healthcare professionals can recognise patterns, such as symptoms becoming worse after smoking, vaping or spending time in crowded places. Furthermore, regular recordings can show changes in lung function before symptoms become more severe, giving the healthcare team the opportunity to review medication or make changes to the patient’s asthma action plan. For the adolescents attending the asthma clinic, keeping a record of their respiratory data can help them understand their triggers and encourage them to make healthier choices to reduce future asthma exacerbations (NICE, 2024).


[bookmark: _Toc236656134][bookmark: _Toc236656164][bookmark: _Toc236656202][bookmark: _Toc236659487][bookmark: _Toc236659532]6. Evidence-Based Lifestyle Recommendations

Adolescents with asthma should be encouraged to stop smoking and vaping because both can make asthma symptoms worse and increase the risk of asthma exacerbations (GINA, 2025). Smoking irritates the airways and increases inflammation and damages the cilia this makes it harder to clear mucus and other particles from the lungs. Vaping can also irritate the airways and is not considered a safe alternative for people with asthma. As a practice nurse, advice should include referring patients to NHS Stop Smoking Services, discussing nicotine replacement therapy where appropriate and providing ongoing support to help them quit. For the adolescents attending the asthma clinic, stopping smoking and vaping could reduce symptoms, improve lung function and lower the risk of future asthma attacks (NICE, 2024).

As well as stopping smoking and vaping, there are other changes the adolescents can make to help keep their asthma under control. One of the most important is avoiding triggers where possible. This means spending less time in crowded places, such as bars and clubs, where they may be exposed to cigarette smoke, vaping aerosols and respiratory infections that can make asthma symptoms worse (Asthma + Lung UK, 2024). Furthermore, using their inhalers correctly and taking their medication as prescribed can help reduce inflammation and lower the risk of asthma exacerbations (GINA, 2025). Having the annual flu vaccine can also help reduce the chance of respiratory infections, which are a common trigger for asthma attacks (NICE, 2024). As a result, these lifestyle changes can help improve asthma control and reduce the risk of future flare-ups.


[bookmark: _Toc236656136][bookmark: _Toc236656166][bookmark: _Toc236656204][bookmark: _Toc236659488][bookmark: _Toc236659533]7. Conclusion

[bookmark: _Toc236656137][bookmark: _Toc236656167][bookmark: _Toc236656205]This report has explained how asthma affects the respiratory system and why it is important for adolescents to understand how to manage their condition. It looked at the structure of the respiratory system, how breathing works and how gas exchange allows oxygen to enter the bloodstream while carbon dioxide is removed from the body. It also explained how smoking, vaping and respiratory infections can make the airways more inflamed, causing asthma symptoms to become worse. In addition, the report showed why keeping track of peak flow readings and symptoms is important, as it can help spot changes early and prevent asthma from becoming more serious. Finally, it discussed how making healthier lifestyle choices, such as stopping smoking and vaping, avoiding known triggers and using inhalers correctly, can help adolescents keep their asthma under better control. Overall, understanding their condition and making small changes to their daily routine can help reduce asthma flare-ups and improve their quality of life.
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