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[bookmark: _Toc225256786]Introduction
Asthma is a chronic inflammatory disorder of the airways and is characterised by periodic airway attacks of shortness of breath, wheezing, chest tightness, and cough (Pattanayak, Sunita and Anshu, 2016). It is a phenomenon that causes hyper-sensitivity of the airways to some stimuli and causes them to become narrow, and it prevents the passage of air. This report has been commissioned to help the adolescent asthma clinic, and the reason behind carrying out the report is to enhance their knowledge concerning the respiratory system, how their lifestyle practices will impact their condition and how self-monitoring would make them manage their conditions safely in the long term.
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Structure of the Respiratory System & Mechanical Respiration
The respiratory system is an amalgamation of organs and tissues that work together to deliver oxygen to the body and get rid of carbon dioxide. Learning about its structure is vital in order to have fun, as asthma disrupts the normal breathing process.
Key Structures
The respiration process begins in the nasal cavity, where the inhaled air is filtered, heated and moisturised and then passed into the rest of the body (Padasalgi et al., 2024). The second step is the movement of air through the pharynx and larynx to the trachea, which is a sort of tube which is solid and supported by rings of cartilage which have a C shape. The trachea carina divides into two bronchi, one of which enters each lung. Alveoli are groups of small air sacs, which are found at the end of the bronchioles. The intercostal muscles form the support of these structures and are located between the ribs and the diaphragm, which is a massive dome-shaped muscle located underneath the lungs. They are the primary muscles of mechanical breathing.
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Figure 1: The figure shows the diagram of the respiratory system (Thomas and Randhawa, 2022).
Mechanical Respiration: Inhalation and Exhalation
The differences in pressure in the thoracic cavity lead to breathing according to Charles' Law, in which the pressure reduces with the increase in volume and vice versa.
At the time of breathing in, the contraction of the diaphragm towards the downward flattening of the diaphragm and the contraction of the muscles of the external intercostals to pull the rib cage upwards and outwards occur. This dilates the thoracic cavity, and the pressure in the lungs is less than the atmospheric pressure. The air is therefore introduced to stabilise the pressure difference.
When one is in his usual state of rest, this process is, at least, passive when breathing out. The diaphragm becomes loose and returns to the shape of a dome; the rib cage contracts, and the volume of the thorax decreases. This exerts more pressure on the lungs farther to the atmospheric pressure. The forced exhalation is an active process that involves the internal intercostal. In asthma, inflammation and constriction of muscles and exhalation make bronchioles smaller, making them very hard and causing a typical wheeze that is associated with this disease (Friedberg and Paternostro, 2019).
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When the air flows into the alveoli, the body performs one of the most significant functions, which is to remove oxygen from the air and release carbon dioxide, the waste product of cell metabolism. This is termed the exchange of gases, and it occurs through a process known as diffusion movement of molecules from a high concentration area to a low concentration area.
The Alveolar-Capillary Membrane
The alveoli are surrounded by a thick network of small blood vessels called pulmonary capillaries. The alveolar wall and the capillary wall cooperate to form the alveolar-capillary membrane, which is not more than 0.5 micrometres thick. This incredible thinness, along with a large surface area of approximately 70 square metres provided by the approximately 300 million alveoli in an adult lung, makes diffusion highly effective (Beachey, 2017).
Oxygen Absorption
Other organs in the organism supply the body with blood that is deoxygenated, and therefore, has a poor oxygen level. Oxygen has a comparatively high level of concentration in the air, which is in the newly inhaled alveoli. Diffusion of oxygen occurs across the alveolar-capillary membrane to the bloodstream, where it is transported as oxyhaemoglobin by the haemoglobin in the red blood cells under a concentration gradient. 
Carbon Dioxide Release
Meanwhile, the blood flowing to the capillaries is high in a high concentration of carbon dioxide that is produced by cellular respiration (Lumb and Thomas, 2020). The concentration of carbon dioxide in the alveolar air is much less, so this changes direction, such as out of the capillaries and into the alveoli. Then it is expelled through the body when breathing out. This is because the inflammation and the presence of mucus in the airways of the asthmatic patients causes the reduction in the volume of fresh air that returns to the alveoli, thereby crippling this process and assisting in the reduction of the oxygen saturation level.
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Figure 2: The figure shows the process of gas exchange at the alveolus (Norris and Lopez, 2024).
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Airways in asthmatics are hypersensitive and sensitive to environmental irritants and triggers (NICE, 2024). Of particular significance to the adolescents is the fact that among them, smoking, vaping, and being in a crowd are three of the most significant and common causes of airway irritation.
The Inflammatory Response in Asthma
When an irritant gets into the airways of an individual with an asthmatic mechanism, the immune system reacts to the irritant by overproducing defensive mechanisms. Mast cells are specific immune cells that are found in the airway lining, and they are activated to release chemical mediators, including histamine, leukotrienes and prostaglandins. The chemicals trigger the cascades of the processes of inflammatory reactions in the airway tissue (Pattanayak, Sunita and Anshu, 2016).
The action of this inflammatory cascade is tripled. The airways' walls first become oedematous redistributing fluid filling of the airways walls, which literally results in the airways lumen becoming narrower. Second, bronchoconstriction of the smooth bronchial muscle occurs, further contracting and tightening the airway. Third, the goblet cells that cover the airways produce unprecedented mucus. Combined together, these three changes significantly reduce the volume of cross-sectional area that is free to allow the air to pass through.
Impact of Smoking and Vaping
More than 7,000 chemical substances are found in cigarette smoke, many of which cause toxicity directly to the respiratory epithelium (Asthma + Lung UK, 2024). These substances are strong irritants of asthmatic adolescents that lead to repeated exposure to the inflammatory reaction mentioned above. The cilia (the little refrigerator-like structures) are also damaged structurally in the long run. Even when vaping can be regarded as a less harmful alternative, it is not that harmless. E-cigarette aerosol contains ultrafine aerosols, heavy metals, and volatile organic compounds (Cho et al., 2021). Vaping could trigger severe exacerbations and be associated with a large reduction in lung functioning in the long term in asthmatic adolescents (Kundu et al., 2025).
Exposure to Crowded Environments
Closely-packed bars, indoor clubs and other places are likely to be exposed to respiratory pathogens such as rhinovirus, influenza and respiratory syncytial virus. The respiratory infections of the virus are one of the most common causes of an asthma attack due to the inflammation of the airways.
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Figure 3: The figure shows the comparison of a healthy bronchiole and an inflamed asthmatic bronchiole (Housman and Odum, 2019).
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Being aware of their breathing power and capable of regulating it is the key aspect of safe and efficient self-management among teenagers with asthma. One of the most useful is a peak flow meter, which is a small handheld device that is used to measure the peak expiratory flow rate (PEFR) or the maximum rate at which a person can force air out of their lungs (Hagberg, 2022).
What Peak Flow Measures and Why It Matters
The measurements of peak flow suggest the degree to which the airways are constricted during the period of measurements. A low reading indicates that the airways are not as wide as they should be, and this may be the first indication that an exacerbation has taken place, yet the symptoms have not yet manifested. It makes peak flow monitoring an efficient early warning system since patients and clinicians can intervene before a small effect develops into a more serious attack (Curran, Porée and Rubin, 2020).
The Personal Best and Traffic Light System
The reading interpretation is relative to the personal best of a specified patient that has been established in a healthy state. The recommendation applied by NHS and Asthma + Lung UK is to use a traffic light device, but this device should rely on the percentage of personal best: a green (80-100%) value means the good control, an amber (50-79%) value means the warning and the need to revise medications, and a red (below 50) value means the medical emergency and the need to take some immediate actions ( Asthma + Lung UK, 2024).
Tracking Trends Over Time
The peak flow rates measured in a diary or an app in weeks and months enable patients be able to observe their own triggers, discover the tendencies of getting worse connected with a specific environment or season and provide clinicians with an objective description of the peak flow rates to take into consideration when making any changes in medications. Without this longitudinal record, a small degree of degradation of the lung could remain unnoticed until the patient suffers a serious exacerbation that is very dangerous.
The NHS Long Term Plan shows the importance of assisted self-management in the group of asthma patients, alongside the written Asthma Action Plans with the peak flow thresholds as the decision-making tools that the patients and their carers should receive ( Department of Health and Social Care, 2025).
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Lifestyle changes should be promoted as effective modes of treatment of asthma in teenagers as much as pharmacological treatment. The proposal is founded on the current clinical data and national recommendations.
Smoking and Vaping Cessation
It is the best lifestyle modification that can be implemented by an asthmatic teenager: the elimination of smoking and vaping. Guideline NG209 recommends that brief advice and behavioural support should be provided to all young smokers, and NHS Stop Smoking Services should be available, which is a combination of pharmacotherapy and motivational counselling (NICE, 2021). The evidence of this is consistent that smoking cessation leads to measurable alteration of the lung function, the reduction of the exacerbation rate, along with the improvement of the response to preventer inhalers during the week after the smoking cessation.
Avoiding Crowded and Poorly Ventilated Environments
The teens should be sensitised not to use crowded and stuffy indoor environments where viral pathogens are predominant, more so during the respiratory infection seasons, like during the fall and winter seasons. Some of the stakeholder measures that may be used to reduce the impact of a virus include good ventilation at any time when a person is indoors, flu vaccination annually, and frequent hand hygiene (Dai and Li, 2025).
Inhaler Technique and Asthma Action Plans
Poor inhaler technique is one of the most common and correctable causes of asthma that is not well controlled. The British Thoracic Society and SIGN guidelines recommend re-evaluating the inhaler technique every time in contact with the patient and ensuring that every patient has an individual written plan of Asthma management in everyday life, symptoms of deterioration, and how to find emergency support.
Exercise and Breathing Techniques
Altogether, moderate aerobic activity ( swimming, cycling, or brisk walking) has been discovered to improve cardiovascular fitness and reduce airway hypersensitivity over time (Moxley et al., 2018). Support is supportive in the use of buteyko breathing technique, where nasal breathing and minimum breathing volume are used as a method to reduce the need to use relive breathing inhaler and improve the quality of life in asthma patients.
Regular Clinic Attendance and Self-Monitoring
Semi-monthly visits to asthma clinics, maintaining a peak flow diary, as well as an active role in the care plans, are the guarantees that progression of the deterioration will be detected early and prevented before an emergency hospital visit.
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In conclusion, this report has talked about the relationship between respiratory physiology and asthma and the lifestyle behaviours that are common among adolescents. The efficiency of the respiratory system in the supply of oxygen and elimination of carbon dioxide is directly dependent on the absence of obstruction of the airways. The most important areas of teaching adolescents on how to cope with their condition successfully are the educational process of patients, regular monitoring of their peak flow, and adherence to individualised care strategies. Clinical follow-up and support, combined with evidence-based behavioural change, enable young asthmatic individuals to document an improved asthma outcome in the long-term respiratory health condition.
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