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[bookmark: _Toc1254497729]                Introduction
Asthma is a chronic inflammatory condition of the airways, causing variable airflow limitation and heightened sensitivity of the bronchial passages (Global Initiative for Asthma, 2023). Individuals typically experience symptoms such as wheezing, difficulty breathing, chest tightness, and coughing, which can fluctuate over time. Adolescence is a crucial period for asthma management, as young people adopt new lifestyles and behaviours that may adversely affect respiratory health.
In a general practitioner-led asthma clinic, it has become increasingly apparent that many adolescents who previously managed their asthma well in childhood are now experiencing more severe asthma attacks. This change is closely linked to lifestyle modifications, including smoking, vaping, and greater exposure to crowded venues such as bars and clubs. Additionally, many adolescents have a poor understanding of their condition, leading to lower adherence to treatment regimens (Dharmage et al., 2019).
This report aims to enhance knowledge of the respiratory system, detailing its structure, function, and the gas exchange process. It will also discuss how irritants, such as smoke and infections, affect respiratory health. Furthermore, the importance of monitoring respiratory function, particularly through peak flow measurements, will be emphasised. Finally, evidence-based recommendations will be presented.

[bookmark: _Toc1535276982]2. Structure of the respiratory system

Anatomy of the Respiratory System and Mechanical Breathing.
The respiratory system is composed of various structures that facilitate air movement into and out of the lungs. These structures include the nose, pharynx, larynx, trachea, bronchi, bronchioles, and alveoli. The respiratory system is a complex network responsible for maintaining oxygen supply to the body and removing carbon dioxide. It consists of the upper respiratory tract, including the nasal cavity and pharynx, and the lower respiratory tract, which includes the trachea, bronchi, bronchioles, and alveoli.
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Figure 1: The anatomy of the human respiratory system, consisting of the bronchi, bronchioles, and alveoli (NIH, 2022).

Figure 1: Structure of the respiratory system showing major airways and alveoli (West, 2017).
As illustrated in Figure 1, air enters through the nose or mouth, where it is filtered, warmed, and humidified. It then travels through the trachea into the bronchi, which divide into smaller bronchioles within the lungs. These bronchioles eventually lead to the alveoli, highly specialised structures that maximise surface area for gas exchange.
Mechanical respiration, also referred to as ventilation, involves the movement of air into and out of the lungs. This process depends on pressure changes within the thoracic cavity. During inspiration, the diaphragm contracts and flattens while the intercostal muscles expand the rib cage. Consequently, the volume of the thoracic cavity increases, creating negative pressure that draws air into the lungs. During expiration, the diaphragm relaxes and returns to its dome shape, reducing thoracic volume and forcing air out (Levitzky, 2018).
However, in individuals with asthma, this process is significantly impaired. Chronic inflammation causes swelling of the airway lining, increased mucus production, and constriction of the smooth muscles surrounding the airways. As a result, airway resistance increases, making it particularly difficult to expel air during expiration. This leads to air trapping and hyperinflation, which increases the effort required to breathe (Papi et al., 2018).
Furthermore, repeated episodes of inflammation can lead to structural changes known as airway remodelling. These changes include thickening of airway walls and reduced elasticity, which can result in long-term reductions in lung function. Therefore, effective asthma management is essential not only for symptom control but also for preventing long-term damage.

3. Gas exchange in lungs
Gas exchange is a critical function of the respiratory system and occurs within the alveoli. This process enables oxygen to enter the bloodstream and carbon dioxide to be removed from the body.
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Figure 2: Gas exchange process and airway inflammation in asthma (Hall, 2021).

As shown in Figure 2, oxygen diffuses across the thin walls of the alveoli into surrounding capillaries due to differences in concentration. It then binds to haemoglobin in red blood cells and is transported throughout the body. At the same time, carbon dioxide diffuses from the blood into the alveoli and is exhaled. In asthma, this process becomes less efficient due to airway inflammation and obstruction. Narrowed airways reduce airflow to the alveoli, limiting oxygen delivery and impairing gas exchange. This can result in symptoms such as breathlessness, fatigue, and reduced physical performance.
Exposure to irritants further worsens this dysfunction. Cigarette smoke contains harmful substances that damage lung tissue and impair the function of cilia, which are responsible for clearing mucus from the airways (US Department of Health, 2020). As a result, mucus accumulates, further narrowing the airways and reducing airflow. Similarly, vaping exposes individuals to chemicals that can cause oxidative stress and inflammation, despite being perceived as a safer alternative (Gotts et al., 2019). Research increasingly suggests that vaping may have significant negative effects on respiratory health, particularly in young people.
Environmental pollutants, such as particulate matter from traffic emissions, and allergens, such as pollen and dust mites, also contribute to airway irritation. These factors increase airway sensitivity, making individuals more prone to inflammation and bronchoconstriction.
In addition, respiratory infections play a major role in exacerbating asthma. Viral infections trigger immune responses that increase inflammation and mucus production, further narrowing the airways and impairing gas exchange (Jartti et al., 2020). Consequently, individuals with asthma are more likely to experience severe symptoms during infections.
Overall, the combined effects of inflammation, mucus production, and airway narrowing significantly disrupt gas exchange, highlighting the importance of avoiding triggers and maintaining effective asthma control.
[bookmark: _Toc1204220521]4. Recording and tracking respiratory functions

Tracking respiratory function is crucial for effective asthma management. One widely used tool for this purpose is the peak expiratory flow (PEF) meter, which assesses how quickly a person can exhale. This enables early detection of deterioration and supports timely intervention.
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Figure 3: Peak flow monitoring and recording methods used in asthma management (NICE, 2021).
Peak expiratory flow (PEF) meters measure how quickly air can be expelled from the lungs, providing an objective indication of airway function. Regularly recording these readings allows individuals to identify patterns and detect early signs of worsening asthma. One of the key advantages of monitoring is that it allows for early intervention. A decline in peak flow readings may indicate increasing inflammation before symptoms become noticeable, enabling individuals to adjust their treatment accordingly (Reddel et al., 2019).

Furthermore, tracking respiratory data supports healthcare professionals in assessing disease control and tailoring treatment plans. It also promotes self-management, as individuals become more aware of how their behaviour and environment affect their condition.
However, without regular monitoring, individuals may fail to recognise gradual deterioration in lung function. This can lead to delayed treatment and an increased risk of severe asthma attacks requiring hospitalisation (Pinnock et al., 2017). Digital health technologies, including mobile applications and smart inhalers, have further enhanced monitoring by providing real-time feedback and improving adherence. These tools are particularly beneficial for adolescents, as they align with their use of technology (Chan et al., 2021).

[bookmark: _Toc1582124696]5. Recommendations for Lifestyle Changes and Health Promotion
Managing asthma effectively goes beyond simply taking prescribed medication; it involves adopting a range of lifestyle and behavioural changes that support long-term respiratory health. This is especially relevant for adolescents, as this stage of life often involves increased independence and exposure to risk factors that can worsen asthma.

One of the most important lifestyle changes is avoiding smoking. Smoking is strongly linked to increased airway inflammation and reduced lung function, and it can also make asthma treatments less effective (Polosa and Thomson, 2019). Even exposure to second-hand smoke can trigger symptoms, highlighting the need for a smoke-free environment. Similarly, vaping has become increasingly common among young people, yet it is not without risk. E-cigarettes contain substances that can irritate the airways and contribute to inflammation, meaning they can still have a negative impact on asthma control (Gotts et al., 2019). For this reason, education around the risks of both smoking and vaping is essential.

Another important factor is reducing exposure to environmental triggers. Many individuals with asthma are sensitive to allergens such as pollen, dust mites, and animal dander, as well as pollutants in the air. These triggers can worsen inflammation and lead to increased symptoms (Dharmage et al., 2019). Simple measures, such as improving ventilation, keeping living spaces clean, and avoiding heavily polluted areas, can help reduce exposure. Importantly, individuals should be supported in identifying their own specific triggers, as these can vary from person to person.

Taking medication as prescribed is also essential for maintaining control of asthma. Preventer inhalers help reduce inflammation in the airways, but they must be used consistently to be effective. Many adolescents struggle with adherence, often because they feel well and do not see the immediate need for medication (Papi et al., 2018). Therefore, education is crucial to help them understand that regular use prevents symptoms rather than simply treating them. In addition, ensuring correct inhaler technique is vital, as incorrect use can limit how much medication reaches the lungs.

Regular physical activity should also be encouraged. Exercise not only improves overall fitness but also strengthens the respiratory system. Although some individuals may experience symptoms during exercise, these can usually be managed with appropriate treatment and preparation (Carson et al., 2017). Avoiding physical activity altogether may lead to poorer health outcomes in the long term.

Preventing infections is another key aspect of asthma management. Respiratory infections can trigger severe exacerbations, making vaccination particularly important. The influenza vaccine is recommended for individuals with asthma to reduce the risk of complications (Public Health England, 2022).

Education and self-management strategies are equally important. Asthma action plans provide clear instructions on how to respond to changes in symptoms, helping individuals feel more confident in managing their condition. Research shows that these plans can improve outcomes and reduce hospital admissions (Pinnock et al., 2017).

Mental health also plays a role in asthma control. Anxiety and stress can worsen symptoms and affect adherence to treatment. Providing access to psychological support can therefore improve both emotional wellbeing and physical health (Bruzzese et al., 2009).

Finally, maintaining a healthy diet may contribute to better asthma control. Diets rich in nutrients and antioxidants may help reduce inflammation and support overall respiratory health (Wood et al., 2018).

In summary, effective asthma management requires a broad, holistic approach that combines medical treatment with lifestyle changes. By addressing behavioural, environmental, and psychological factors, adolescents can achieve better control of their condition and improve their quality of life.

[bookmark: _Toc869043386]6. Conclusion
In conclusion, asthma is a chronic condition that requires consistent and informed management, particularly during adolescence. Understanding how the respiratory system functions help individuals recognise how asthma affects breathing and gas exchange. Exposure to irritants such as smoking, vaping, and infections significantly worsens airway inflammation and impairs respiratory function. Monitoring tools such as peak flow meters play a crucial role in detecting early changes and preventing severe exacerbations. Ultimately, effective asthma management depends on a combination of education, lifestyle changes, and adherence to treatment. By adopting a proactive and informed approach, adolescents can improve their asthma control and overall quality of life.
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Peak Flow Zones
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