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1.0 [bookmark: _Toc231046695]Introduction
Asthma is a long-term pulmonary disorder marked by airway inflammation and constriction, which may complicate breathing and decrease the volume of air to reach the lungs. The condition is not only common among adolescents but is among the most prevalent long-term health conditions, thus affecting individuals of all ages. Common symptoms are wheezing, coughing, chest tightness, and breathlessness that can further aggravate asthma attacks (GINA, 2025).
There are several aspects that may make a person prone to asthma or symptoms. Typical risk factors are smoking cigarettes, using vaping products, air pollution, respiratory infections, allergens (pollen and dust mites), and a family history of the illness (NHS, 2024). Adolescents use lifestyle behaviours, which might be linked to increased exposure to such triggers, creating a poor respiratory health outcome.
This report explores the anatomy and physiology of the respiratory system, describes physiological processes that occur during respiration and gaseous exchange, symptomatology of lung irritation, and offers evidence-based guidelines to promote efficient asthma control.
[bookmark: _Toc231046696]2.0 Structure of the Respiratory System and Mechanical Respiration
[bookmark: _Toc231046697]2.1 Main Structure of the Respiratory System
The respiratory mechanism comprises interrelated airways that conduct air from the outside world to the lungs. These structures include the nose, pharynx, larynx, trachea, bronchi, bronchioles, alveolar ducts and alveoli (Weaver, 2025). Air typically gets in the nose, where it is heated, humidified and filtered, after which it is conducted deeper to the respiratory tract. This filtration is significant as the cilia and goblet cells are mucus-producing cells located in the airway lining, and they help trap dust, microorganisms and other irritants before they reach deeper lung tissue (OpenStax, 2022).
The trachea takes air down to the chest and splits to form two major bronchi, each going into a different lung. Bronchi are then further divided into smaller bronchioles, which then further divide until reaching the alveolar ducts and alveoli. The right lung consists of three lobes, whereas the left lung consists of two lobes due to the sharing of space in the thoracic cavity with the heart (Chaudhry and Bordoni, 2024). The alveoli are small air sacs that are surrounded by capillaries, and their walls are very thin so that they undergo an efficient process of gaseous exchange between air and blood (Haddad and Sharma, 2023).
The respiratory system is intricately designed for its purpose. The trachea and bronchi serve as a clear path through which the air will flow, bronchioles assist in regulating the resistance of airflow, and alveoli offer the highest source of oxygen and carbon dioxide exchange (Haddad and Sharma, 2023). It is relevant in asthma since the airways are narrowed, the mucus is produced, and the inflammation decreases the size of the airways through which air flows, which complicates the process of air exchange in the lungs (GINA, 2025).
[bookmark: _Toc231046698]2.2 Process of Mechanical Respiration
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Figure 1: Normal Inspiration and Expiration (OpenStax, 2022)
Mechanical respiration refers to the act of the physical movement of air in and out of the lungs. It consists of two processes: inspiration and expiration. Inspiration is a dynamic process. Inspiration occurs as the diaphragm contracts and the external intercostal muscles contract, lifting the ribs outwards and upwards, while the diaphragm moves downwards (OpenStax, 2022). Such motions enlarge the thoracic cavity, decrease pressure within the lungs and enable air to come in on one side of increased atmospheric pressure to decrease the pressure in the lungs (Haddad and Sharma, 2023).
Quiet breathing is typically passive when expiration is involved, as the diaphragm returns to its usual dome shape when it relaxes, the intercostal muscles relax, and the ribs are pulled downwards and inwards (Weaver, 2025). This makes the thoracic cavity smaller, the pressure within the lungs higher, and forces the air out of the lungs through the bronchial tree (OpenStax, 2022). The abdominal muscles and accessory muscles are used to augment breathing effort during forced breathing, such as exercise or respiratory difficulty (Brinkman et al., 2023).
Airway resistance in asthma is heightened by swollen airways, bronchoconstriction and excess mucus, leading to less efficient mechanical respiration (NHS, 2024). Consequently, teenagers can complain of wheezing, chest tightness and breathlessness, particularly when they meet triggers like smoke, infections, allergens or cold air (NHS, 2024).
[bookmark: _Toc231046699]3.0 Gas Exchange in the Lungs
[bookmark: _Toc231046700]3.1 Alveoli and the Respiratory Membrane
The exchange of gases mostly takes place in the alveoli, which are tiny air channels that are attached to the end of the bronchioles. They consist of a single cell with thick walls, with the pulmonary capillaries being well encased around them, and oxygen and carbon dioxide can move over a very short distance (Weaver, 2025). The alveolar-capillary membrane offers a high-exchange surface, approximated to be about 70 to 100 square metres in adults, that facilitates efficient exchange of gases to support normal body functions as shown in Appendix 1 (Sharma, 2022).
[bookmark: _Toc231046701]3.2 Oxygen Absorption into the Blood
Diffusion is the redistribution of oxygen in the area with a higher concentration in alveoli to the area with already low oxygen concentration in deoxygenated blood entering through the pulmonary artery. The process is based on the difference in partial pressure of the alveolar air and the pulmonary capillary blood (Hopkins, 2025). Once the oxygen has crossed into the alveolar-capillary membrane, oxygen becomes part of the bloodstream, where it primarily combines with haemoglobin in red blood cells to create oxyhaemoglobin. This enables oxygenated blood to be pumped back through the pulmonary veins to the left side of the heart and then pumped to other body tissues.
[bookmark: _Toc231046702]3.3 Carbon Dioxide Release into the Alveoli
The opposite movement is the flow of carbon dioxide. Cell metabolism produces it, and it is transported by the venous blood and distributed to the lungs by the pulmonary circulation. Since the concentration of carbon dioxide is greater in the blood compared to that in the alveoli, the carbon dioxide diffuses out of the capillaries and is eliminated during expiration (Manickavel et al., 2020). During asthma, constricted and inflamed airways could diminish effective ventilation; that is, removal of carbon dioxide and uptake of oxygen would be less effective during severe exacerbations (Qureshi and Boxer, 2018).
[bookmark: _Toc231046703]4.0 Irritants, Airway Swelling and Impact on Respiration
[bookmark: _Toc231046704]4.1 Irritants Causing Swelling in Lung Tissue
Asthma already predisposes the lining of the airways to irritation, which is why irritants like cigarette smoke, vape aerosols, dust, allergens, chemical fumes and respiratory viruses can provoke an exaggerated reaction. The role of the airway epithelium is a protective lining, yet with the frequent exposure to irritants, the protective lining may be harmed, which leads to the inflammatory cells and the resulting swelling of the bronchial lining (Calvén et al., 2020). This swelling decreases the lumen in the airways, and goblet cells produce more mucus, obstructing the airways further and making them more difficult to clear (Frey et al., 2023).
Smoke is particularly detrimental, as tobacco smoke alters the structure of airways, making asthmatic individuals susceptible to more inflammation (Bellou et al., 2022). The case study of teenagers using e-cigarettes is also applicable since it is found that adverse respiratory symptoms, such as asthma simulative and bronchitis simulative symptoms, were linked to young consumers using e-cigarettes (Chaffee et al., 2021). Asthma may also be exacerbated by respiratory infections, as they cause the respiratory tract to become inflamed by viruses like the flu and RSV, which may trigger asthma attacks (CDC, 2024a).
[bookmark: _Toc231046705]4.2 Impact on Respiration
Respiration is impacted because airway swelling makes the airways to have a higher resistance. The inflammation of bronchi and bronchioles leads to a situation where the respiratory muscles have increased work to do to draw air in and out of the lungs. Plugging of mucus as well as constriction of bronchial tubes affect the airflow, particularly when it comes to breathing out, which is why people wheeze, have their chest tight and gasp for air. With more severe exacerbations, the lack of ventilation decreases oxygen supply and possibly limits carbon dioxide elimination. This demonstrates the need for adolescents with asthma not to smoke and vape, visit densely populated locations where infections spread quickly, since these irritants directly contribute to the inflammation of the airways and the decreased ability to breathe (CDC, 2024b).
[bookmark: _Toc231046706]5.0 Recording and Tracking Respiratory Function
[bookmark: _Toc231046707]5.1 Peak Flow Monitoring
Food journaling of breathing effects aids asthmatics in becoming aware of initial changes before the symptoms turn critical. Peak expiratory flow is a measurement of how fast an individual can expel air following a complete breath, and therefore, a declining peak flow result may indicate airway constriction (Asthma + Lung UK, 2022). This is made convenient in the sense that the symptoms of asthma do change on a case-to-case basis, and the written records give the patient, the nurse, and GPs a way of comparing the readings that the patient is performing with the normal best level of the patient.
[bookmark: _Toc231046708]5.2 Safe Asthma Management
Monitoring peak flow, symptoms, reliever inhaler usage and triggers enables safer self-management as it aids in recognising when asthma is under control, and when it is getting out of control or turning acute. NICE (2024) suggests action plans relating to asthma and they could be based on either symptoms or peak expiratory flow, or both as per the needs of the patient. Fewer hospitalisations and emergency attendances are associated with supported self-management, such as monitoring, regular review and a written action plan (Pinnock, 2015).
[bookmark: _Toc231046709]6.0 Evidence-Based Lifestyle Recommendations
[bookmark: _Toc231046710]6.1 Reducing Irritant Exposure
Teenagers who have asthma must not smoke and vape as they both put the airways at risk by exposing them to irritants that can inflame them, make them produce mucus and cause bronchial constriction. It is also highly advised to quit smoking, given that asthmatic smokers who quit have more severe symptoms and a non-response to treatment, whereas quitting smoking can result in better respiratory outcomes (Perret et al., 2016). Even vaping is not recommended, with young people who vape being found to be at a greater risk of respiratory symptoms such as cough, as well as asthma-related symptoms (Golder et al., 2025).
[bookmark: _Toc231046711]6.2 Activity, Triggers and Infection Prevention
When asthma is managed, it is recommended to engage in regular exercise, because it has been proven that physical exercise can positively affect asthma management, quality of life and part of the lung function (Kuder et al., 2021). Teenagers ought also to come up with individual triggers, escape overcrowded, poorly ventilated areas during outbreaks of infections and include the written action plan on asthma. NICE (2024) recommends the promotion of personalised monitoring and long-term management (asthma) of young people in relation to lifestyle change, rendering it safer and more effective.
[bookmark: _Toc231046712]7.0 Conclusion
Asthma is a chronic lung disease that influences the structure and functionality of airways. The respiratory system, concerning its normal functions, helps inhale air to the lungs, aids in the exchange of gases in the alveoli, and removes carbon dioxide during expiration. In asthma, however, airway swelling, secretion and constriction of mucus and narrowing of the airway can be triggered by irritants (like smoking or vaping), allergens and respiratory infections, thereby making it harder to breathe in. In the process of measuring and recording peak flow readings and symptoms, this assists the adolescents to identify early worsening and to be in a better position of controlling their condition in a safer manner. There are lifestyle changes which can be used to improve respiratory health; these involve not smoking or vaping, keeping physically active, eliminating triggers, and sticking to an asthma action plan.
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9.0 Appendixes 
Appendix 1: Alveolar Membrane 
[image: Alveolar Membrane Showing Barriers to Gas Diffusion From Air to Blood]
Figure 2: Alveolar Membrane Showing Barriers to Gas Diffusion From Air to Blood (Sharma, 2022)



1

image2.jpeg
Air

Surfactant lining
Alveolar cell
Interstital fluid
Endothelial cell
Plasma

Red biood cell

Endothelial cell nucleus
Alveolar cell nucleus.

Alveolar

Aveolar c

Interstial fluid

!

Plasma

Red blood cell




image1.png
Inspiration Expiration

Thoracic cavity

Thoracic cavity b
reduces

expands

External intercostal

External intercostal
muscles relax

muscles contract

7
]
|
)
1

Diaphragm :

|

1

|

|

\

\

Diaphragm .
contracts Diaphragm

relaxes





