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AI-generated content may be incorrect.]Asthma is a chronic respiratory disease marked by inflammation and muscle constriction around the airways, leading to breathing difficulties and affecting around 262 million people in 2019, resulting in 455,000 deaths (WHO, 2024). According to the World Health Organization (WHO) (2024), symptoms frequently intensify at night or during exercise, and common asthma symptoms include a lasting cough, particularly at night, wheezing, shortness of breath, and chest tightness. These symptoms typically exhibit a daily pattern, often intensifying at night or in response to specific triggers, including cold air or exercise (Sinyor and Perez, 2023). Recent research indicates that the global prevalence of asthma among adolescents is 11.0% (Yuan et al., 2025). An adolescent with a chronic condition such as asthma faces two main transitions: from adolescence to adulthood and from paediatric to adult healthcare (Ödling et al.,2023). 
The origin of asthma is unclear, but several risk factors can increase the likelihood of developing it. Genetics play a role, with a 25% risk if one parent has it and a 50% risk if both parents do (Harrington, 2020). Individuals with multiple allergies, known as atopy, are also at higher risk; this affects 90% of children and 70% of adults with asthma. Common triggers include pollen, chemicals, dust, and air pollution, particularly near busy roads. Interestingly, children raised on farms tend to have lower rates of asthma and allergies than urban children, possibly because they have less exposure to beneficial microbes. Early-life factors such as being born prematurely, exposure to smoking, and short breastfeeding duration may also contribute to asthma development (Harrington, 2020).Fig. 01(Harrington, 2020)

[bookmark: _Toc213630939]2 Respiratory System and Mechanics of Breathing
[bookmark: _Toc213630940]2.1 Anatomical Structure
The human respiratory system facilitates the continuous exchange of gases, including oxygen (O2) and carbon dioxide (CO2), between the environment and the body (Tucker, 2015).[image: A diagram of the human body] The nose filters incoming air, removing dust and bacteria before they reach the pharynx, the tube connecting the back of the nose to the mouth. The pharynx not only serves as a conduit for air but also helps warm and moisten it. The air then travels down to the larynx, where it is further filtered and contributes to voice production. The trachea is a tube that connects the neck to the chest and branches into two bronchi that lead to the lungs, serving as a pathway for air between the larynx and the bronchi. The bronchioles are the final tubes in the airways, directing air into a network of alveoli. The lungs are central to the respiratory system, enabling gas exchange between the blood and the environment. Breathing is controlled by the diaphragm and intercostal muscles, which regulate the volume of the thoracic cavity (Tucker, 2015).Fig. 02 (Minett and Ginesi, 2020) - Respiratory System


[bookmark: _Toc213630941]2.2 Mechanical Respiration  
Ventilation (breathing) is a primarily involuntary process in which air is drawn into the lungs (inspiration) and expelled (expiration) (Minett and Ginesi, 2020). This lung movement, involving expansion and contraction, is aided by the intercostal muscles between the ribs and the diaphragm. Each breath consists of the following steps: the ribcage expands, the diaphragm flattens, and the lungs fill with air as the pressure inside decreases, allowing air to rush in. Gas exchange happens in the alveoli, where O2 enters the blood and CO2 exits. The ribcage contracts, the diaphragm relaxes, and air is expelled from the lungs (Minett and Ginesi, 2020). The increase in smooth muscle fibres in the airways leading to the alveoli plays a key role in asthma pathophysiology by causing bronchoconstriction (Sinyor and Perez, 2023). 
[bookmark: _Toc213630942]3 Gas Exchange in the Lungs
Fick’s Law of Diffusion states that gases diffuse from regions of higher pressure to areas of lower pressure until equilibrium is reached (Tucker, 2015). O2 from the atmosphere diffuses from an area of high pressure in the alveoli to an area of lower pressure in the pulmonary circulation (Sturgeon, 2018). The partial pressure of O2 in alveolar air is approximately 100 mmHg, while the blood entering pulmonary capillaries has a partial pressure of around 40 mmHg. After diffusion, the O2 pressure in the blood returning to the left side of the heart is again approximately 100 mmHg. Concurrently, CO2 transitions from a high partial pressure in the pulmonary capillaries to a lower partial pressure in the alveoli. The alveoli's surface area and proximity to capillaries enhance gas exchange (Sturgeon, 2018). 
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[bookmark: _Toc213630944]4.1Triggering Inflammation and Harm to Epithelial Cells
The main pathological occurrence of asthma is chronic airway inflammation, which is frequently initiated or aggravated by external triggers. The presence of irritants, including airborne allergens (such as mould), pathogens (such as viral infections), and harmful substances (such as tobacco smoke), frequently triggers this response (Kostakou et al., 2019). Inhalation of pollutants like diesel exhaust and wildfire smoke induces oxidative stress at the bronchial cell surface, disrupting the airway epithelial barrier (Bronte-Moreno et al., 2023). When this barrier fails, allergens and irritants can enter and trigger a strong immune response, leading to allergic sensitisation (Yuksel and Turkeli, 2017). Research shows that issues with the epithelial barrier can lead to allergen sensitisation by letting antigens reach dendritic and other immune cells beneath the epithelium. This encourages Th2-type immune responses, with increased cytokines like IL-4, IL-5, and IL-13, leading to eosinophilic inflammation and mucus hypersecretion (Aghapour et al., 2022).
[bookmark: _Toc213630945]4.2 Methods of Limiting Airflow
In asthma, airflow obstruction occurs due to the simultaneous narrowing of the airway lumen through three main mechanisms.
4.2.1 Smooth Muscle Constriction
Asthmatic airways react strongly to triggers like allergens and irritants, leading to bronchoconstriction that narrows the airways and limits airflow. In asthma, smooth muscle cells often enlarge (hypertrophy) and increase in number (hyperplasia), reducing lumen size and raising airway resistance (Varricchi et al., 2024).
4.2.2 Mucus Hypersecretion
Inflammatory factors increase goblet cells and mucus gland size, leading to overproduction of mucus. The mucus thickens and gathers, forming plugs that block the airway lumen and block airflow. This has a significant impact on airflow during asthma episodes (Bonser and Erle, 2017).
4.2.3 Airway Inflammation and Oedema
In asthma, exposure to allergens or irritants activates immune cells like mast cells, eosinophils, and Th2 lymphocytes. These cells emit pro-inflammatory cytokines (such as IL-4, IL-5, and IL-13), which increase vascular permeability and attract additional inflammatory cells. This leads to tissue oedema, thickening of the airway wall, and a reduced lumen diameter (Reza and Ambhore, 2025). 
In summary, increased inhaled irritants lead to more airway inflammation and mucus production, constricting airways and reducing ventilation efficiency.




















[bookmark: _Toc213630946]5 Monitoring Respiratory Function
Effective asthma management relies on controlling symptoms and reducing the frequency and intensity of flare-ups (Kandola et al., 2024). Asthma patients who self-monitor and follow a written action plan, along with regular medical check-ups, experience fewer hospital stays, emergency visits, and work absences (Gibson, 2000). Observing respiratory functions, particularly peak expiratory flow (PEF), is crucial for self-managing asthma. 
[bookmark: _Toc213630947]5.1 Justification for Peak Flow Monitoring
Peak expiratory flow (PEF) measurement is a simple, cost-effective method for assessing airflow obstruction by measuring the peak flow rate during forced exhalation from fully inflated lungs, reflecting the size of the larger airways and the strength of the respiratory muscles (DeVrieze, Goldin and Giwa, 2024). Monitoring and documenting respiratory functions, especially PEF with a peak flow meter (PFM), is vital for managing asthma independently. Such monitoring aids early detection of airflow obstruction, enabling identification of airway changes before symptoms are apparent (AAFA, 2017). A PFM can also assist patients and physicians (Fig. 03): 
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Fig. 03 (AAFA, 2017)
By achieving a personal best reading while managing asthma for two to three weeks, clinicians can create individualised asthma action plans (PAPs) that use colour-coded zones (Green, Yellow, Red) to indicate when to intensify treatment or seek help (DeVrieze, Goldin and Giwa, 2024).
[bookmark: _Toc213630948]5.2 Limitations and Critical Assessment
PEF requires proper technique and maximum effort; otherwise, it can be underestimated and less reliable unless patients are trained and monitored (Rhee et al., 2015). It cannot accurately assess airflow in smaller airways, potentially leading to an underestimation of airflow limitation (Ojo et al., 2023). Gerald and Carr (2024) note that devices from different manufacturers can differ in reproducibility and accuracy, and that calibrating them can be pretty challenging. They also emphasise that monitoring a patient during a peak expiratory flow (PEF) manoeuvre can improve the reliability of PEF measurements by providing better training and guidance. Although PFM is helpful for quick assessments, it lacks the diagnostic depth of spirometry, which offers detailed data on lung volumes and flow rates (Sylvester et al., 2021). PEF monitoring offers distinct advantages for adolescents by providing objective data to accurately assess symptoms, encouraging active management of their condition, and helping identify environmental triggers in settings like school, home, and social situations (DeVrieze, Goldin, and Giwa, 2024). Digital monitoring facilitates early detection of worsening symptoms by analysing symptom logs, peak flow trends, inhaler use, and environmental factors. For example, tools for childhood asthma have proven effective in recognising disease progression and assessing treatment efficacy (Au-Doung et al., 2024).


















[bookmark: _Toc213630949]6 Evidence-Based Lifestyle Recommendations
Health behaviours and self-management skills are formed in adolescence, and successful habit changes during this time can influence adulthood (Mosnaim et al., 2016). Lifestyle adjustments can reduce allergy symptoms and triggers (including pollen and dust mites), improving adolescents' quality of life (MountSinai, 2025). 
[bookmark: _Toc213630950]6.1 Abandonment of Smoking and Vaping
Quitting tobacco is crucial, as it significantly improves lung function and alleviates symptoms (Bellou, Gogali and Kostikas, 2022). Current smokers with asthma experience considerably worse clinical and functional results, such as increased rates of exacerbations and diminished control, in comparison to individuals who have never engaged in smoking (Tiotiu et al., 2021). Studies demonstrate that quitting smoking results in considerable improvements in asthma symptoms and overall lung function (Polosa and Thomson, 2013). Adolescents who use e-cigarettes require cessation education, as these devices can harm lung function, increase airway inflammation, especially in asthma patients, and lead to higher school absences (National Asthma Council Australia, 2025). Clinicians should educate adolescents about smoking and vaping risks, while school interventions can improve awareness and reduce asthma issues (Bonomo et al., 2025). Use the 5 A's framework (Gaddey, Dakkak and Jackson, 2022) for behavioural support, treating vaping like tobacco. Recommend complete household quitting for homes with smokers to reduce second-hand exposure. Specialised Programs like Not On Tobacco (N-O-T) support adolescents in overcoming substance use by addressing their unique developmental, psychological and social factors (American Lung Association, 2025). Supporting adolescents to stop smoking and vaping improves asthma management and lung health. Education, behavioural support, and family involvement are key to lasting respiratory wellness.
[bookmark: _Toc213630951]6.2 Dietary Adjustments
[bookmark: _Hlk213318432][bookmark: _Hlk213616736][bookmark: _Hlk213320096]Mediterranean diets, rich in fish, fruits, vegetables, and whole grains while low in processed foods, may reduce asthma risk and airway inflammation in children, though findings aren't conclusive (Papamichael et al., 2018). It is recommended to replace processed snacks with nuts and fruits, use olive oil, and eat oily fish like salmon 1 to 2 times weekly. Creating family-centred meal plans can also promote healthier eating habits among adolescents (Papamichael et al., 2018). Weight loss interventions greatly benefit obese adolescents with asthma, as even a 5-10% reduction in body weight can enhance quality of life and asthma management (Stoodley et al., 2019). A multidisciplinary approach involving dietitians and family support is recommended, emphasising sustainable calorie reduction, balanced meals, and behaviour changes (Alexander et al., 2017). Therefore, encouraging adolescents to adopt a balanced Mediterranean-style diet and maintain a healthy weight can improve asthma management, reduce inflammation, and promote long-term respiratory health.
[bookmark: _Toc213630952]6.3 Promoting Physical Activity 
Supervised exercise effectively aids asthma treatment and can reduce corticosteroid use (Privitera and Privitera, 2023). Patients who engaged in 24 weeks of aerobic exercise showed a 23% improvement in Asthma Control Test scores and reduced dyspnoea (Jaakkola et al., 2019). Stoodley et al. (2019) recommend swimming for asthmatic children due to warm air and reduced pollen levels, suggesting it may improve cardiopulmonary fitness and lung function, though the evidence is inconclusive. It's advisable to start with moderate activities, such as brisk walking or cycling, 2 to 3 times a week for 8 to 12 weeks, gradually increasing intensity while monitoring symptoms (Wanrooij et al., 2014). Hence, regular and supervised exercise helps adolescents manage asthma and improve lung function. Enjoyable physical activity boosts confidence and supports long-term respiratory health.












[bookmark: _Toc213630953]7 Conclusion
Severe asthma exacerbations in adolescents stem from persistent airway inflammation compounded by lifestyle-related irritants and pathogens. Effective management depends on a comprehensive understanding of the respiratory system's anatomy and physiology. Awareness of ventilation, gas exchange, and the body’s response to irritants such as tobacco smoke and vaping is essential. This knowledge empowers adolescents to recognise how their choices and treatment options influence their respiratory health. Objective monitoring through peak flow measurements is vital for the early detection of asthma deterioration and facilitates timely interventions in accordance with personalised action plans. When combined with lifestyle modifications, such as quitting smoking, making dietary adjustments, and increasing physical activity, this monitoring enables adolescents to take a proactive role in managing their health. The recommendations outlined in this report, supported by contemporary clinical research, offer a framework for healthcare providers to help adolescents achieve improved asthma control.
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