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[bookmark: _Toc221303546]Introduction
Asthma is a widespread long-term respiratory disorder where the airways become chronic inflammation and hyper-responsive, and results in variability of symptoms (wheeze, cough, chest tightness and shortness of breath), and reversible airflow limitation (NHS, 2021; GINA, 2025). People do not respond to asthma in the same way, and the lack of control predisposes them to exacerbations that may need immediate care (NHS, 2021). [image: Asthma - Asthma Attack | NHLBI, NIH]Adolescence may be a riskier stage since the growing independence can contribute to the exposure to triggers and lessen the use of preventer inhalers. The essential triggers that refer to the case are tobacco smoke and other irritants that may occur in the airway (including vaping aerosol), and respiratory infections caused by viruses, which can be more easily spread in a crowded environment (Lu et al., 2025; NHS, 2023). Figure 1: Airway in the lungs narrowing from an asthma attack (NHLBI, 2024)

The report explains the anatomy of the respiratory system and mechanism of mechanical respiration followed by alveolar gas exchange and the effects of asthma-related airways swelling, bronchoconstriction and mucus reduction of airways and ventilation. It further discusses how the record keeping and monitoring of habitual respiratory data and data, in particular, peak expiratory flow data, contributes to the previous identification of worsening control and safer self-management which is consistent with contemporary UK guidelines on asthma diagnosis and monitoring (NICE, 2024). Generally, it seeks to promote nurse-based education on adolescents and families.
[bookmark: _Toc221303547]Structure of the Respiratory System and Mechanical Respiration
[bookmark: _Toc221303548]Structure of the respiratory system
The respiratory system consists of the upper and lower airway which takes and transfers air to the lungs and helps to exchange the gases. The airway through which conducting air travels starts at the upper tract (e.g., nasal cavity and pharynx) then the larynx and trachea into bronchi and increasingly smaller bronchioles in the lungs. These are ducts through which air reaches the alveoli which are the functional units of the lungs that are specialised in the exchange of gases because they are closely related to pulmonary capillaries (Bowen, Draper and Moore, 2023; (Openstax, 2012). 
[image: ]
Figure 2: Respiratory system structure, (Bowen, Draper and Moore, 2023)
Breathing is enabled by key musculoskeletal structures. The diaphragm is the primary muscle of inspiration, and the intercostal muscles assist by moving the rib cage to change chest volume (Dezube, 2019; Openstax, 2012).
[bookmark: _Toc221303549]Mechanical respiration
Mechanical respiration (pulmonary ventilation) relies on the pressures developed by the muscle movements. In the inspiration, a contraction of the diaphragm and external intercostal muscle enlarges the thoracic cavity and the lung volume. This causes pressure to be reduced in the lungs compared to the atmospheric pressure, which pulls air into the lungs. As they expire, these muscles relax; elastic recoil assists in elevating the intrapulmonary pressure to allow the air to move out (Marz et al., 2021; Openstax, 2012).
[image: ]
Figure 3: Inspiration and expiration, (Marz et al., 2021)
During asthma, the constriction and inflammation of the airways may decrease effective ventilation and thus an increase in the work of breathing, which are contributing factors to the symptoms during exacerbation (Mayo Clinic, 2025).
[bookmark: _Toc221303550]Gas Exchange in the Lungs
The process of the entry of oxygen (O2) into the blood and the exit of carbon dioxide (CO2) is known as gas exchange and it occurs at the respiratory membrane, the alveolar wall and pulmonary capillary wall touching point. The surface area is highly diffused, and the air-blood barrier is very thin, and the gases move efficiently due to their partial-pressure gradients (OpenStax, 2012; Dezube, 2019).
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Figure 4: Gas Exchange, (OpenStax, 2012)
Once fresh air enters the alveoli, the partial pressure of oxygen is greater in the alveolar air than it is in the deoxygenated blood entering the pulmonary capillaries and therefore O2 diffuses into the bloodstream across the respiratory membrane. Simultaneously, cellular metabolism produces CO2, which is carried by venous blood, and the partial pressure of it is higher in blood than in alveoli, and as a result, it is absorbed in the alveoli and is eliminated through expiration (OpenStax, 2012; Dezube, 2019). Once in the blood, most of the oxygen is carried by attaching the oxygen reversibly to haemoglobin in red blood cells which helps to supply tissues (OpenStax, 2012). 
The diffusion capacity is not the only factor of effective gas exchange; it should be accompanied by corresponding ventilation (air in capillaries) and perfusion (blood in capillaries). Airway contraction and bronchoconstriction in asthma may result in uneven (patches) ventilation, which may affect gas exchange, especially in times of exacerbation (Tgavalekos et al., 2007; Goldin and Cataletto, 2024).
[bookmark: _Toc221303551]Impact of Irritants on the Respiratory System in Asthma
Asthma is a heterogeneous chronic disorder, which is normally identified by airway inflammation and airway hyper-responsiveness, implying the bronchi and bronchioles have the capacity to respond intensively to triggers (GINA, 2025). The swollen and inflamed lining of the airways may make airways tighter, resulting in such symptoms as wheeze, cough and breathlessness when an adolescent inhales irritant (say, cigarette smoke, vaping aerosol, air pollution, strong odours), or is exposed to a trigger (such as respiratory infection) (NHS, 2017; Mayo Clinic, 2025).
The so-called asthma flare-up symptoms are largely physiologically mediated by 3 interconnected changes: bronchoconstriction (tightening of smooth muscle surrounding the airways), airway oedema (swelling of the airway wall), and the increase in the quantity of mucus. Collectively they decrease the airway lumen, raise the resistance to the airflow and make it more difficult to move air into the body and out of it, especially on the expiration (GINA, 2025; Mayo Clinic, 2025). This obstruction might lead to uneven lung ventilation which could result in less oxygenation during more severe exacerbations (GINA, 2025).
Exposure to lifestyle is particularly pertinent during adolescence. According to the NHS, some of the usual triggers of asthma symptoms and attacks include smoke and infections (NHS, 2017a). Associations with worse asthma outcomes in adolescents include increased odds of asthma attacks and a review of evidence also reports association with e-cigarette use in adolescents, even though some studies support clinic advice to avoid vaping in favor of smoking (Li et al., 2022). The explanation of how irritants increase the magnitude of inflammation and narrowing assists in understanding why avoiding triggers, reducing the risk of infections in crowded places, and taking preventer medication are the key points of safe asthma management (GINA, 2025).
[bookmark: _Toc221303552]Recording and Tracking Respiratory Function in Asthma
Measuring and monitoring respiratory data can assist asthmatic adolescents to identify the deterioration of control early and react in a safe manner. The most crucial device is the peak expiratory flow (PEF) meter, which is a handheld instrument that can measure the speed at which an individual can expel air through his or her lungs; often it is utilized to assist in monitoring asthma due to the decreased airflow when the airways become narrow (NHS, 2017b; Asthma and Lung UK, 2022). Symptoms of asthma and airflow restriction may change on a day-to-day basis, and therefore symptoms alone may overlook the initial worsening. PEF readings on a regular basis are a part of objective data of airway obstruction and may indicate deterioration prior to severe breathlessness, making timely intervention (such as administering reliever medication as prescribed or consulting a clinician) possible (Asthma and Lung UK, 2022; Patient.info, 2025). The tracking also facilitates comparing to the personal best of the individual, and helps reveal the trends, i.e. nocturnal exacerbation, exercise-related reduction in the condition, or worsening of the condition during viral infections, which are especially important to adolescents attending school, sports, and crowded social locations (Asthma and Lung UK, 2022).
Notably, the monitoring is most effective with the connection to a written asthma action plan. Global Initiative of Asthma (GINA) suggests self-management that is supported featuring education, inhaler abilities, adherence support, self-observation of symptoms and/or PEF, and written plan of action with regular review (GINA, 2025). Structured monitoring and review are also made as a focus of the NICE guidance related to the continuing treatment of asthma in children and young people (NICE, 2024). The synthesis of evidence has shown that self-management programmes involving action plans and periodic examination of the professionals may enhance the outcomes of asthma and therefore the clinical worth of routine tracking in primary care is valid (Gibson et al., 2002). 
In general, the documentation of PEF and other symptom information helps to enhance the initial awareness of exacerbation, make the decision-making process safer, and enhance the interaction with the individual care plans.
[bookmark: _Toc221303553]Evidence-Based Lifestyle Recommendations for Improving Asthma Control
The lifestyle changes will help decrease the exposure to the factors that exacerbate airway inflammation and enable adolescents to safely manage asthma. According to the NHS, other factors that may trigger the symptoms of asthma are smoke, infections along with allergies, physical activity and cold air (NHS, 2017a). In the case of adolescents, the best advice is not to smoke and vape. It is also known that smoking is one of the commonly known triggers of asthma attacks and symptoms, and eliminating tobacco smoke is advisable since it intensifies airway irritation and inflammation (NHS, 2017a; ASH, 2015). There are also reports of negative asthma effects of using e-cigarettes in adolescents, such as some being associated with exacerbations / attacks in published reviews, which means that clinicians generally recommend against vaping in addition to against cigarettes (Afolabi and Rao, 2023).
Another viable measure will be to minimize the exposure to respiratory diseases, particularly in the instances when adolescents are in crowded indoor places. Asthma attacks may be triggered by the viral diseases (such as influenza), and the CDC notes that flu infection can cause an asthma attack and that an annual flu vaccine is a significant preventive measure that people with asthma should take (CDC, 2024). Better control can therefore be helped by incorporating hygiene measures (washing hands, avoiding close contact with sick people wherever possible) and keeping up to date with the recommended vaccinations (CDC, 2024).
Exercise should be promoted as it helps in maintaining overall health; when asthma is in control, exercise should be done using the personalised plan and inhalers as recommended to reduce the symptoms related to exercises (Asthma and Lung UK, 2022). Lastly, self-management should be supported: GINA suggests patient education, inhaler-checking technique, aiding adherence, and a written asthma action plan, and self-monitoring (symptoms and/or peak flow) and reviewing (GINA, 2025).
These evidence-based measures, when combined, can help to decrease the exposure to triggers, enhance the stability of symptoms, and decrease the occurrence of severe exacerbations among adolescents.
[bookmark: _Toc221303554]Conclusion
Asthma is a prevalent long term respiratory disorder that is defined by the chronic inflammation of the airways and unstable airflow constriction which may severely impact adolescents as they achieve independence and begin to be exposed to new lifestyle aspects. As described in this report, the normal structure and functioning of the respiratory system is vital in ensuring the efficiency of mechanical respiration and alveolar gas exchange to satisfy the oxygen requirement of the body. Airway inflammation, bronchoconstriction and the production of increased amounts of mucus in asthma disrupt these physiological processes, by constraining the airways and impairing ventilation and gas exchange, especially in times of exacerbations (GINA, 2025; NHS, 2021).
It has also been shown in the discussion that airway inflammation and risks of asthma attacks can be aggravated by tobacco smoke, vaping aerosols and respiratory infections exposure. Knowledge of these mechanisms can be used to understand why safe management of asthma is focused on avoiding triggers and reducing the risk of infection. Furthermore, the measuring and monitoring respiratory parameters especially peak expiratory flow, was an objective data on the airway functions. Routine monitoring, used together with individualised asthma action plans, will help identify the worsening level of control in time and respond early, including UK and international recommendations (NICE, 2024; GINA, 2025).
In general, respiratory anatomy and physiology with practical self-management strategies taught by nurses have the potential to empower adolescents and their families to be more active participants in care plans to decrease exacerbation and enhance long-term asthma outcomes.
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