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Asthma is a chronic lung disease affecting the airways that can cause breathing problems, including wheeze, cough, chest tightness and shortness of breath at times because the airways become constricted (GINA, 2025). It has a high prevalence in children and adolescents; UK estimates are that approximately 1 in 11 children and adolescents are affected, accounting for a significant proportion of school absences and unscheduled primary care visits (NICE, 2024). Asthma continues to be an important workload in GP practice because of avoidable exacerbations and poor long-term asthma control. Patients move from parental responsibilities to personal independence in the care of their preventer inhaler(s) during adolescence, and are considered at heightened risk of deterioration of their condition, particularly regarding adherence to preventer inhaler(s) and engagement with preventer plans (Mansur and Prasad, 2023). 
This is exacerbated by lifestyle factors such as rising exposure to smoking and vaping, which may contribute to the worsening of symptoms and impaired lung function (Li et al., 2024). Other risk factors include air pollution, respiratory illness, dust mites, pollen, and regular attendance at bars, clubs, or hospitals where there is more exposure to viruses. This report exists to describe the role of the respiratory system, to discuss adverse effects of irritants on lung health and to stress the importance of using and recommending evidence-based self-monitoring tools like peak flow measurement along with lifestyle modifications to enhance long-term asthma outcomes.

[bookmark: _Toc232791530]Structure of the Respiratory System & Mechanical Respiration
The respiratory system is a very specialised system of organs that allow for efficient gas exchange and ventilation. It is divided into two parts, the upper respiratory tract and lower respiratory tract. The upper airway consists of the nose, nasal cavity, and the pharynx and larynx, which are responsible for filtering, heating, and moistening the air that enters the lungs to prevent pathogens and particles from entering (Nata and Launico, 2025). The lower respiratory tract consists of the trachea, bronchi, bronchioles and alveoli. The trachea uses C-shaped cartilage rings to prevent collapse during respiration, and the bronchi also provide a means by which air is disseminated amongst the lungs and mucociliary clearance is continued by ciliated epithelium and the production of mucus trapping pathogenic organisms and respiratory debris (Hill et al., 2022). 
The airways divide into bronchioles; these lose their cartilage support and are mainly composed of smooth muscle, which enables dynamic regulation of the diameter of the airway. The terminal alveoli are covered with a thick capillary network and are very thin-walled with a larger surface area of about 70 m² in adults, and adequate for diffusion of gases (Kulkarni et al., 2022). The lungs are enclosed by the pleural membranes, a visceral and a parietal layer, between which there is pleural fluid. This arrangement decreases the friction which occurs during lung movement, and ensures that the intrapleural space pressure remains negative during inspiration so that the lungs expand (Bhana and Magan, 2023). Mechanical respiration is dependent on pressure differences created by coordinated activity of muscles. On inspiration, the diaphragm flattens its dome and the external intercostal muscles raise the ribs, thereby increasing the volume of the thoracic cavity. 
Boyle's law states that as the volume of the lungs expands, the intrapulmonary pressure is decreased to a point below atmospheric pressure, causing air to enter the lungs (Binks, 2022). During expiration, the diaphragm relaxes and recoils into a dome shape, and the rib cage descends, decreasing thoracic volume and increasing pressure, forcing air out. Forced expiration uses the internal intercostal muscles and abdominal musculature and is primarily active, although passive expiration is also due to contraction of these muscles. In asthma, damage to the epithelium, smooth muscle hypertrophy and mucus overproduction result in narrowing of the airways and increased resistance to airflow due to chronic airway inflammation. This greatly impairs ventilation efficiency and can occur at different points in the cycle, especially during expiration when narrowed airways are more likely to become dynamically collapsed, as recommended in GINA (2025) guidelines on obstructive airway disease. 

[bookmark: _Toc232791531]Gas Exchange in the Lungs
Gas exchange is the diffusion of respiratory gases through the alveolar-capillary membrane so that either oxygen goes into the blood or carbon dioxide comes out of the body. This process happens in the alveoli, where there is a close relationship between respiratory surface tissues and a large capillary bed, which ensures efficient exchange due to the presence of partial pressure gradients (Petersson and Glenny, 2023). As air enters the lungs during inhalation, oxygen moves in via the airways into the alveoli, and oxygen then diffuses across the thin alveolar epithelium and through the fused basement membrane and the capillary endothelium into the blood. Blood picks up oxygen when the blood cell's haemoglobin reversibly attaches to it, forming oxyhaemoglobin, and transports it to tissues for cellular respiration (Braslavskaya et all., 2025). Carbon dioxide is transported back to the lungs mostly as bicarbonate ions and also by dissolved carbamino compounds and CO₂. 
CO2 diffuses from capillary blood into the alveolar space because the PCCO2 is greater in capillary blood than the PCO2 inside the alveoli in the lungs. During exhalation, then, it is ejected, and the respiratory cycle is finished (Jana et al., 2023). All the structural and physiological adaptations, like a very large alveolar surface area (about 70 m² in adults), thinness of the diffusion barrier (approx. 0.5 micron), a moist lining of the alveolus to allow the gases to dissolve in it, and the presence of a dense capillary bed to maintain steep diffusion gradients, are important for efficient gas exchange (Kulkarni et al., 2022). In asthma, the inflammation develops and remains in the airways, causing plugging of airways, a thickening of the airway wall and uneven distribution of ventilation, resulting in reduced air clearance by the alveoli, causing reduced efficiency of gas exchange. In mild asthma, diffusion capacity might be normal; however, in severe exacerbations, ventilation-perfusion mismatch can cause a decrease in oxygen uptake and may contribute to hypoxaemia (GINA, 2025).   

[bookmark: _Toc232791532]Impact of Irritants on Respiratory System and Inflammation
Respiratory irritants are chemicals in the external environment which cause functional impairment and inflammation in the airways. These include thousands of toxic chemicals in tobacco smoke, ultrafine particulates, flavouring agents, carbonyl compounds in e-cigarette vapour, and respiratory viruses, which are often a contributing factor to asthma exacerbations (GINA, 2025). When inhaled, these irritants activate the airway epithelium and innate immune system, leading to the release of inflammatory mediators such as histamine, leukotrienes and cytokines. This immune reaction leads to oedema of the bronchial wall, increased vascular permeability and increased smooth muscle contractility, leading to airways narrowing and bronchoconstriction (Navratilova et al., 2023). The effects of this inflammatory process are quite severe. When airways are narrowed, there is more resistance to airflow, especially when breathing out (exhalation), and this decreases the tidal volume and amount of ventilation. In addition, excess mucus secretions impede airflow, and thickening of the lining of the bronchi decreases the airway diameter. 
These transformations together affect gas exchange by decreasing oxygen intake and increasing carbon dioxide elimination, helping to trigger acute asthma attacks. Long-term exposure (like chronic smoking or vaping) can result in structural airway damage such as damage to the epithelium; ciliary dysfunction and mucociliary clearance disorders; and other conditions. This makes removal of any captured particles and pathogens more difficult for the lungs, thus increasing the risk of infection and continued inflammation (Gopallawa et al, 2023). Asthma attacks in teens are also more likely when they are around respiratory viruses, which are rampant in crowded areas like bars and clubs. Airway inflammation is worsened by viral bronchiolitis and interstitial inflammation, especially rhinovirus, and may contribute significantly to the increase in bronchial hyperresponsiveness. NICE (2024) emphasises that triggers of infection are a significant problem in the emergency presentation of poorly controlled asthma. Routinely inhaling an irritant makes the airways more sensitive, causes their inflammation, and slows respiration, all of which can make them more vulnerable to worsening acute and chronic asthma attacks.

[bookmark: _Toc232791533]Importance of Monitoring Respiratory Function
Peak flow monitoring is a simple but clinically useful technique for measuring respiratory function with a peak expiratory flow meter, which is used to measure the fastest speed that a person can forcibly expire air from the lungs (Gerald and Carr, 2022). This is an objective measure of airway narrowing and is especially beneficial in the management of asthma, where symptoms might fluctuate a lot over time. Routine monitoring of peak flow can pick up any decline in lung function, preceding obvious clinical signs and symptoms, and prompt corrective action and prevent more serious exacerbations. In asthma care, trends in peak flows can help detect individual triggers of the disease, including allergy, infection, smoking and/or vaping and the environment. It can also be used to inform clinical decision-making, such as using more reliever medication or upgrading the inhaled corticosteroid to a higher level according to personalised asthma action plans (NICE, 2024).
Self-monitoring among adolescents also contributes to increased engagement and responsibility in disease management, especially during the transition process when adherence to preventer medication is often low (Zehrung et al., 2024). In practice, patients are divided into a hierarchical range of clinical categories that correspond to the colour of the peak flow reading on the meter: green, amber and red. This enables collaborative patient care and helps to facilitate GP-led clinical reviews, enhancing communication and minimising unplanned, serious exacerbations. Repeated peak flow monitoring develops an individual baseline and empowers doctors to better identify changes in airflow in the lungs and find the most effective treatment, which helps create a personalised and preventative asthma care plan (GINA, 2025). 

[bookmark: _Toc232791534]Evidence-Based Lifestyle Recommendations
Maintaining evidence-based lifestyle management is a key part of asthma management and minimisation of the risk of exacerbation in adolescents. Some of the most important interventions include smoking cessation since there is a strong link between tobacco smoke exposure and airway inflammation, progression of lung function decay and diminished sensitivity to inhaled corticosteroids (Adcock et al., 2022). The aim of quitting smoking is proven to be better control of symptoms and a slowing of disease progression. Likewise, vaping avoidance is recommended, as emerging evidence indicates that e-cigarette aerosol products containing tobacco nicotine, flavouring agents, and ultrafine particles may lead to irritation of airways, damage to airways, and enhanced bronchial hyperresponsiveness, with long-term effects still under investigation (GINA, 2025). Another critical aspect is infection prevention, especially in adolescents who are often in close contact with others in congregate settings. Good hand hygiene, annual influenza vaccination and COVID-19 vaccination if appropriate help to minimise the risk of exacerbations triggered by viruses; a significant contributor to asthma-related emergency presentations (NICE, 2024).
Preventing exposure to infected crowded poorly ventilated places helps lower the chances of being exposed to respiratory pathogens. Exercise needs to be actively promoted and be part of a structured asthma action plan; it helps build the exercise capacity that helps cardiovascular fitness, increases lung capacity and allows good overall lung efficiency. There is evidence that well-controlled asthma will have enhanced quality of life and fewer symptoms if they are active regularly through moderate exercise (Peftoulidou et al., 2023). It is also essential to avoid triggers and taking precautions with the use of inhalers with steroids that help to prevent the inflammation in the air passages. Nonadherence to medication is an important factor affecting asthma control. The risk of exacerbation can be reduced by using preventer inhalers regularly. Self-management behaviour has been linked with education to understand asthma action plans and early signs of deterioration, and this has been found to reduce the number of hospitalisations (Cravo et al., 2022). 

[bookmark: _Toc232791535]Conclusion
Asthma is a chronic inflammatory respiratory disease that can have a profound impact on breathing, quality of life and function, especially if poorly managed. Although it is a chronic disease, it is manageable when appropriately educated, medication compliant and lifestyle changes are undertaken. A knowledge of the lungs' function will allow people to gain greater insight into the systems of the respiratory tract and the impact on their functioning during asthma attacks. Exposure to irritants, like smoking and vaping particles, air pollutants and upper respiratory infections, worsens airway inflammation and the risk of acute exacerbations. These are often exacerbated in the adolescent period, resulting from behavioural/environmental changes. Individual self-monitoring is important in detecting early abnormalities in lung function and may help to facilitate early intervention. Overall, better education, steadfast adherence to self-management and positive behavioural changes should lead to a significant decrease in exacerbations, better control of symptoms, and better long-term outcome of respiratory function in the adolescent asthma population.
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