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1. Introduction 
Asthma is a common long-term respiratory condition that affects millions of people worldwide and is one of the most common chronic illnesses among children and adolescents in the United Kingdom. It is defined by the chronic inflammation of the airways, which results in their swellings, narrowness, and sensitivity to a variety of stimuli. 

According to the National Institute for Health and Care Excellence (NICE), 2024, this limits airflow and causes symptoms like wheezing, coughing, chest tightness, and shortness of breath. 
Although asthma cannot be cured, it can usually be managed effectively through appropriate medication, regular monitoring and self-management. Asthma that is not adequately managed can lead to frequent exacerbations and a diminished quality of life. 

The development and progression of asthma are influenced by both genetic and environmental factors. Family history of asthma or allergies elevates the likelihood of developing the condition. Pollen, dust mites, mould, pet dander, air pollution, and respiratory infections are examples of environmental triggers that exacerbate airway inflammation (Asthma + Lung UK, 2024). Lifestyle choices, including smoking, vaping, and spending time in crowded areas, may further exacerbate the risk of asthma exacerbations by exposing the lungs to harmful irritants and infections during adolescence (National Health Service (NHS), 2024). 
This report describes the structure of the respiratory system and the process of mechanical respiration and then reviews the process of gas exchange in the lungs. It also examines how smoking, vaping and respiratory irritants affect lung tissue and breathing. 

Finally, the report talks about how important it is to keep an eye on peak flow readings and gives lifestyle suggestions based on evidence to help teens better control their asthma, lower the number of flare-ups, and keep their lungs healthy.



2. The Structure of the Respiratory System and Mechanical Respiration
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The respiratory system takes in oxygen and expels carbon dioxide; a waste product formed during cellular metabolism. It consists of the upper and lower respiratory tracts. They work together to make sure that breathing and gas exchange are done well. Nose, nasal cavity, pharynx, and larynx are all parts of the upper respiratory tract. Before the air enters the lungs, it can be warmed, humidified, and filtered by these structures. Nasal hairs and mucus protect the lower airways and lower the risk of infection. 
They do this by trapping dust, bacteria, and other particles (Tortora and Derrickson, 2021). The lungs, trachea, bronchi, and bronchioles are all in the lower respiratory tract. To keep the trachea from collapsing during breathing, cartilage rings support it. 
Air is introduced into each lung through the bronchi on the right and left sides. The bronchi eventually terminate in millions of tiny air sacs known as alveoli after repeatedly splitting into smaller bronchioles. 
The alveoli's large surface area, thin walls, and network of capillaries around them enable efficient gas exchange between the lungs and the bloodstream (Marieb and Hoehn, 2019). 
Mechanical respiration, along with pulmonary ventilation, is the term used to describe the process of air entering and exiting the lungs. It has two phases, inspiration (inhalation) and expiration (exhalation).
 Upon inhalation, the diaphragm contracts and descends, while the external intercostal muscles contract, lifting the ribs upward and outward. Although these movements make the thoracic cavity bigger, the pressure inside the lungs is lower than the pressure outside. Consequently, air is delivered to the lungs until the pressure is restored (Tortora and Derrickson, 2021). 
During expiration, the diaphragm and external intercostal muscles relax. However, the ribs shift inward and downward, while the diaphragm returns to its dome-shaped format. This decreases the volume of the thoracic cavity and increases the pressure within the lungs, forcing air out. Other muscles that assist with forced expiration during exercise or respiratory distress include the internal intercostal and abdominal muscles (Marieb and Hoehn, 2019). 

In individuals with asthma, the airways are constricted by inflammation, excess mucus production, and bronchoconstriction, which exacerbates the difficulty of mechanical respiration. People with COPD often have wheezing, coughing, tightness in the chest, and shortness of breath, which make breathing harder because airflow is blocked more.
 Knowing how the respiratory system normally works and how it is structured helps people with asthma understand how it affects their breathing and why they need to stick to their treatment plan to keep their lungs healthy.






3. Gas Exchange in the Lungs 
Gas exchange is the process of taking oxygen into the blood and removing carbon dioxide from the body. This process takes place in the lungs' alveoli, which are small air pockets at the ends of the bronchioles. The walls of the alveoli are exceedingly thin, measuring only one cell in thickness, and they are encompassed by an abundance of capillaries. They are extremely effective at gas exchange due to their large surface area and abundant blood supply (Tortora and Derrickson, 2021). 
When a person inhales, oxygen-rich air enters the alveoli. This happens because there is more oxygen in the alveoli than in the deoxygenated blood in the capillaries around them, so oxygen moves across the thin membrane between the alveoli and the blood vessels. Within the bloodstream, oxygen attaches to haemoglobin in red blood cells and travels to body tissues, where it is utilised for cellular respiration to generate energy (Marieb and Hoehn, 2019). 
Blood also carries carbon dioxide back to the lungs, which is a waste product of cell metabolism. Carbon dioxide diffuses into the alveoli and is expelled from the body during exhalation because its concentration in the blood is higher than in the alveoli. To keep blood oxygen and carbon dioxide levels normal, which is important for organ health (NICE, 2024) this constant exchange of gases is necessary.
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4. How Irritants Cause Inflammation and Affect Breathing

The respiratory system is continuously exposed to substances in the environment, some of which can irritate the airways and damage lung tissue. Common respiratory irritants include cigarette smoke, e-cigarette vapour, air pollution, dust, pollen, chemical fumes and respiratory infections. In people with asthma, these irritants trigger an exaggerated immune response, leading to inflammation of the airways. Inflammatory cells release chemical mediators, such as histamine and leukotrienes, which cause the lining of the bronchi and bronchioles to become swollen and produce excess mucus (Kumar et al., 2021).
The swelling of the airway lining, together with increased mucus production and contraction of the smooth muscles surrounding the bronchi (bronchoconstriction), significantly narrows the airways. As a result, airflow into and out of the lungs becomes restricted, making breathing more difficult. Individuals may experience symptoms including wheezing, coughing, chest tightness and shortness of breath. These changes also reduce the amount of oxygen reaching the alveoli, impairing gas exchange and decreasing the amount of oxygen transported to body tissues (NICE, 2024).
Repeated exposure to irritants can lead to chronic inflammation and structural changes within the airways, known as airway remodelling. This may include thickening of the airway walls, increased mucus gland activity and reduced elasticity of the lungs. Such changes can permanently reduce lung function if asthma is poorly controlled (Asthma + Lung UK, 2024).
Avoiding respiratory irritants is therefore an essential part of asthma management. Following prescribed treatment, avoiding smoking and vaping, reducing exposure to pollution and allergens, and preventing respiratory infections can help reduce airway inflammation, improve breathing and lower the risk of severe asthma exacerbations (NHS, 2024).









5. Recording and Tracking Respiratory Function
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Regular monitoring of respiratory function is an important part of asthma management. A peak flow meter measures the peak expiratory flow (PEF), which is the maximum speed at which a person can breathe out after taking a deep breath. Recording peak flow readings each day allows individuals to identify changes in lung function before symptoms become severe. A reduction in peak flow may indicate increasing airway inflammation or narrowing, enabling patients to seek medical advice or adjust their treatment according to their personalised asthma action plan (NICE, 2024).
Tracking peak flow readings over time also helps individuals recognise personal asthma triggers, such as exercise, pollen, respiratory infections, smoking or vaping. Keeping a record of symptoms, medication use and peak flow measurements provides valuable information for healthcare professionals during asthma reviews and supports decisions about whether treatment should be changed (Asthma + Lung UK, 2024). Regular monitoring encourages self-management, improves adherence to prescribed medication and reduces the risk of severe asthma attacks, emergency hospital admissions and long-term deterioration in lung function (NHS, 2024).

6. Evidence-Based Lifestyle Recommendations
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Adolescents with asthma can improve their respiratory health by making positive lifestyle changes alongside following their prescribed treatment plan. Stopping smoking and avoiding vaping are among the most effective ways to reduce airway inflammation and improve lung function, as both increase the risk of asthma exacerbations (NICE, 2024). Taking preventer inhalers as prescribed and carrying a reliever inhaler always can help maintain good asthma control. Regular physical activity is also recommended because it improves cardiovascular fitness and lung capacity; however, individuals should ensure their asthma is well controlled and follow medical advice regarding exercise-induced symptoms (NHS, 2024).
Avoiding known triggers, such as allergens, air pollution and respiratory infections, can further reduce the likelihood of asthma attacks. Maintaining a healthy weight, eating a balanced diet rich in fruit and vegetables, getting adequate sleep, and attending routine asthma reviews also contribute to better asthma management. In addition, receiving recommended vaccinations, including the annual influenza vaccine, can help prevent respiratory infections that commonly trigger asthma exacerbations (Asthma + Lung UK, 2024). These evidence-based lifestyle measures support long-term respiratory health and improve quality of life.

7. Conclusion
Asthma is a long-term respiratory condition that requires effective self-management to reduce symptoms and prevent exacerbations. Understanding the structure and function of the respiratory system helps adolescents recognise how normal breathing occurs and how airway inflammation affects mechanical respiration and gas exchange. Smoking, vaping and exposure to respiratory irritants increase airway inflammation, narrow the airways and reduce lung function, making asthma more difficult to control.
Education plays a key role in helping adolescents understand their condition and recognise the importance of following their treatment plan. Developing good self-management skills from an early age can reduce hospital admissions and improve long-term health outcomes. Healthcare professionals also have an important role in providing ongoing support and encouraging individuals to manage their asthma confidently.
Regular monitoring of respiratory function, particularly through peak flow measurements, helps individuals identify early signs of worsening asthma and supports timely treatment. Recording these readings also assists healthcare professionals in reviewing treatment plans and improving asthma management. In addition, healthy lifestyle choices, including avoiding smoking and vaping, reducing exposure to known triggers, taking prescribed medication correctly and attending regular asthma reviews, can improve asthma control and reduce the risk of severe asthma attacks. By increasing their understanding of asthma and actively participating in self-management, adolescents can improve their respiratory health and maintain a better quality of life.
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