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1. Introduction 
Asthma is a persistent inflammatory disorder of the airways that impairs the respiratory system and results in airflow blockage and air contention (Bereda, 2022). It is defined by such symptoms like wheezing, dyspnea, chest tightness, and chronic cough that may change over time and enhance in intensity. Smoking and vaping, air pollution, and respiratory infections are some of the risk factors that lead to the development and exacerbation of asthma (Chatkin et al., 2022). The lifestyle interventions like more social interactions in large groups like bars and clubs also expose adolescents to stimuli that deteriorate their condition. These behavioural and environmental factors are worsening the symptoms of asthma among many young patients as seen in the context of the case study. The purpose of this report is to achieve an accurate view of the structure and work of respiratory system, discuss the effects that irritants have on respiratory health, the need to monitor lung performance using peak flow reading, and offers evidence-based lifestyle changes to promote effective asthma management. Asthma not only impacts the daily activity, but may severely decrease the quality of life in case of poor management within the adolescent stage of life as lifestyle changes and independence expose the person to more triggers. Knowledge of the physiological processes that have led to the condition will enable patients to be more active in their care. Through the integration of medical care and education as well as lifestyle change, teenagers will be in a better position to reduce exacerbation, early warning signs, and enhance long-term respiratory health outcomes.
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Figure 1: Lancet Respiratory Medicine or Thorax.
Source: www.thelancet.com
2. Structure of the respiratory system
[bookmark: _heading=h.ku3a7s4d77c3]Structure of the Respiratory System
The respiratory system is made up of specialised structures which combine to aid breathing and gaseous exchange. It is further classified into the lower and the upper respiratory tracts (Moussavi, 2022). The pharynx, nose, and nasal cavity are all a part of the upper respiratory tract. These organs undertake the functions of filtration, warming, and humidification of air on its way in. The nasal cavity and nose are lined with hair and mucus which collect dust, pathogens and other particles and the pharynx serves as a conduit through which the air can flow to the lower tract.
The lower respiratory tract is made up of the larynx, trachea, bronchi, bronchioles, and alveoli (Paul, 2024). The voice box is also called the larynx that has an open airway and does not allow food to get into the lungs. The trachea (windpipe) is a narrow, rigid passageway that is lined by rings of cartilage and can be seen to be carrying air into the bronchi, and then further into smaller bronchioles located in the lungs (Shetty and Archana, 2023). These bronchioles also sub-divide into tiny airways known as alveoli. Gas exchange takes place mainly in the alveoli because the walls are thin with large surface area and dense network of capillaries. All in all, the respiratory system facilitates the conduction of air, its filtration and effective gaseous exchange that facilitates cellular functionality.
[bookmark: _heading=h.9xya5278mq79]Mechanical Respiration (Breathing Process)
Ventilation is a mechanical respiration or a process of breathing in and breathing out through which air flows in and out of the lungs (Hickey et al., 2024). This is brought about by alterations in thoracic cavity pressure. As one inhales, the diaphragm narrows and pulls downwards and external intercostal muscles attach and push the rib cage up and out. This will expand the thoracic cavity which will then lead to a lower internal pressure compared to the atmospheric pressure. Consequently, the air moves into the lungs.
Exhalation is accompanied by relaxation of the diaphragm and upward movement, and relaxation of intercostal muscles, which makes the rib cage move down. This decreases the amount of thoracic cavity, raising internal pressure, expelling air in the lungs. The respiratory system is well structured in relation to the role it performs. The network of airways allows the distribution of air efficiently, whereas the elasticity of lung tissues enables the air to expand and recoil as a person breathes air (Beachey, 2022). This synchronised association is possible to ensure efficient ventilation, which is crucial to ensure sufficient oxygen and carbon dioxide clearance, especially in people with asthma where the airways may be narrowed to hinder the airflow.
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Figure 2: Anatomy VS Physiology
Source: knyamed.com
3. Gas exchange in lungs
The process of gas exchange is very important and takes place in the alveoli of the lungs. Alveoli are air sacs that are small in size and have been specially designed to effectively exchange gases (Schachner and Moore, 2025). They have a structure that incorporates very thin walls that are usually one cell thick thus shortening the distance over which gas diffusion occurs. They are also characterised by an extremely high surface area and have an extensive system of capillaries surrounding them, and hence rich blood supply. All these factors maximise oxygen and carbon dioxide exchange.
In the process the inhaled air diffuses through the alveolar membrane into the capillaries surrounding it and binds oxygen to haemoglobin in red blood cells thereby transporting it throughout the body (Jolley, 2025). Meanwhile, the waste product of cell metabolism carbon dioxide diffuses out of the blood into the alveoli to be eliminated in exhalation. This exchange takes place because of concentration gradient whereby; gases are transported to the more concentrated areas to the less concentrated ones. This gradient is necessary to carry out efficient respiration.
This process in asthmatic patients can be highly dysfunctional. Airway inflammation and constriction make it difficult to get air to the alveoli, which limits the supply of oxygen to diffuse (Macleod and Sawyer, 2024). Further, the presence of surplus mucus may further block the airflow. Consequently, the efficiency of the gaseous exchange is lowered, which results in the manifestation of such symptoms as difficulty in breathing and less oxygen is available to the body.
4. Recording and tracking respiratory functions
The respiratory system is very vulnerable to environmental irritants, which may cause a great impact of lung functioning especially to those affected with asthma (Darbre, 2023). The usual irritants are air pollution, vaping, respiratory infections, and smoking. Such forces introduce adverse substances in the airways like chemicals, fine particles, and pathogens which provoke adverse physiological reactions. When irritants are introduced into the body, the body starts a protective mechanism, which, in most instances, leads to the airways becoming inflamed. This swollenness and irritation of the bronchioles and bronchioles lining are as a result of this inflammation. Simultaneously, the production of mucus increases and may be clogged to block flow. Besides, bronchoconstriction happens, in which the smooth muscles around airways contract, further restricting the channel through which the air moves (Stephens, 2024).
The changes directly affect the lung tissue and breathing capacity. Airway inflammation causes the airways to become smaller, making them more difficult to pass air and easier to block it so that it cannot reach the alveoli (Campbell and Sapra, 2023). The constriction of airways, combined with an abundance of mucus, severely restricts the ventilation process, which reduces oxygen intake and removes carbon dioxide inefficiently (Litza, 2025). Consequently, one might develop symptoms that include shortness of breath, wheezing and tightness in the chest. In adolescents, lifestyle behaviours have the potential to expose them to these irritants. Smoking or vaping, being in busy settings, like bars and clubs, increase the risk of breathing in dangerous substances and infectious agents (Gorrin, 2022). The recurrence of this exposure may aggravate airway inflammation and raise the number and intensity of asthma attacks. Consequently, the effects of these irritants need to be learnt to facilitate improved respiratory health and foster behaviour modification in young asthmatic individuals.
Respiratory check-ups are a part of asthma treatment that patients, especially teenagers, cannot do without (Mansur and Prasad, 2023). Peak flow measurement is one of the most popular techniques that determine the maximum speed at which an individual can exhale lung air. This is measured with a peak flow meter, which is a simple handheld device that can give a numerical readout of airflow, which indicates the condition of the airways. By using a peak flow meter frequently, individuals can use it to monitor time changes in their lung status. Reduction in the peak flow parameters could be an early indication of aggravating asthma even before the symptoms develop to severe levels (Taylor et al., 2022). This can facilitate a timely response, including medication changes or prevention of known triggers, and would decrease the risk of severe exacerbations.
The set of regular respiratory data is important to the support of patients and healthcare practitioners (Zhang et al., 2023). Patients can learn more about their condition and prevent it by revealing patterns and possible triggers, including exposure to smoke or infections. Moreover, this data can be used by healthcare providers to make informed decisions about treatment plans and long-term management strategies. Notably, patient engagement and education encourage adolescents to accept responsibility of their own health, enhancing compliance with care plans and enhancing safer and more effective self-management of asthma.
5. Recommendations
Asthma in adolescents cannot be successfully managed without a mixture of medical care and positive lifestyle change (Mansur and Prasad, 2023). Smoking and vaping cessation are one of the most valuable suggestions. The two activities put the airways at risk of harmful chemicals that enhance inflammation, aggravate symptoms, and decrease the efficacy of prescribed medications. It is also necessary to avoid environmental triggers (dust, air pollution, crowded places, etc.) that provoke asthma attacks and worsen respiratory irritation.
Prevention of infection is a crucial factor in the respiratory health. Good hand hygiene and keeping up with vaccinations, including the flu vaccine, can help prevent the development of respiratory infections leading to asthma exacerbations. Exercising also helps, and it works better to enlarge the lungs and the fitness (Burtscher et al., 2022). But people ought to exercise to their capabilities and also inhale prescribed medicines when required.
Medication compliance, especially the proper use of preventer and reliever inhalers, plays a role in management of airway inflammation and prevention of acute attack. Education and awareness are also essential because the clear understanding of asthma enables adolescents to perceive the symptoms, avoid triggers, and adhere to the plans of treatment (Cheng et al., 2022). Nurses and other healthcare professionals are critical in the facilitation of behaviour change through the provision of guidance, education, and individual care plans (Martinez, 2025). All of these evidence-based approaches are aimed at enhancing asthma management, lowering the hospitalization rates, and improving the overall quality of life of young people.
6. Conclusion
In sum, the respiratory system is an essential part of the body that facilitates the provision of oxygen and elimination of carbon dioxide in the organism due to its delicate design and the structured respiration of the body. Exposure to irritants, including smoking, vaping, and infections, increases airfway inflammation, decreases airflow, and exacerbates symptoms in people with asthma. Close follow-up of respiratory function, especially with the assessment of peak flow, helps to prevent complications at an early stage and facilitates self-management. Also, healthy lifestyle behaviours such as avoiding triggers and taking medication is required to control the condition. Adolescents should be educated especially because this will enable them to make wise decisions. Nurses are an important part of the guiding, supporting, and bettering patient outcomes. Moreover, the management of asthma and its prevention depend not only on personal compliance but also on cooperative treatment of professionals, families, and support systems. Being aware of the interaction between respiratory anatomy, physiology, and environmental triggers allow teens to make knowledgeable decisions that help to lessen the amount and severity of asthma attacks. Frequent cheque-ups, training, and lifestyle modifications are all aimed at enhancing lung performance, general health, and quality of life in the long run. Educating young patients and arming them with information and realistic plans, helps them to be better prepared to handle asthma without much supervision and reduces the number of hospital admissions and improves living conditions.
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