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[bookmark: _Toc221971247]Introduction
Asthma is a chronic inflammatory condition of the airways. During asthma, the bronchial tubes swell and constrict, and have more mucus produced, limiting the flow of the air in and out of the lungs. Asthma is a chronic-long term-inflammatory disease It usually starts in childhood, and it is extremely common in a period of adolescence, during which change in lifestyle has a tendency to elevate the risk of exacerbation. The factors of major risk include genetic susceptibility, especially a family history of asthma or other atopic diseases. Eczema and allergic rhinitis are some of the allergies that predispose to the disease because of the heightened immune reactions. Smoking and vaping cause irritation of the tissue of the airways and exacerbate inflammation. Air pollution, respiratory infections and environmental precipitants like dust, pollen and cold air also contribute to the worsening of the airways. In this report, respiratory anatomy and physiology will be explained, analysis of the effects of asthma on normal functioning, analysis of lifestyle effects, and the effects of monitoring on safe management will be discussed.  The purpose of this report is to provide information to teenager to help them understand how the respiratory system functions and how it is impacted by lifestyle factors. It aims to enable adolescents to engage more effectively with their care plans to manage their respiratory health safely and effectively.                 
[bookmark: _Toc221971248]Structure of the Respiratory System and Mechanical Respiration
[bookmark: _Toc221971249]Structure of the Respiratory System
The respiratory system can be broken down to the upper and the lower respiratory tracts. The upper respiratory tract consists of the nose and nasal cavity, pharynx and the larynx. The nasal cavity screens, warms and moistens the air that is inhaled with coarse hairs, mucus, abundant supply of capillaries. Dust, pathogens and particulate matter, are trapped by the mucous membrane and the ciliated epithelial cells before they get access to the lower airways (Li et al., 2022). Pharynx is a common entryway of the air, which carries air through the nasal cavity to the larynx. The larynx ensures that there is an open airway, and it harbours the vocal cords, whereas the epiglottis prevents aspiration on swallowing. 
The lower respiratory tract is comprised of the trachea, bronchi, bronchioles, alveoli and lungs. C-shaped rings of cartilage support the trachea which is lined with ciliated epithelium to serve the further conduction and filtration of air (Mansur, and Prasad, 2023). The bronchi then divide into smaller bronchioles that control the flow of air due to the contraction of smooth muscles. The alveoli offer a vast, thin-walled gas change surface with the help of elastic lung tissue to allow recoil during the process of expiration.
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Figure 1: Respiratory System
(Source: Leonard et al., 2022)
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Mechanical respiration is a physical involvement of air inflow and outflow in the lungs because of the coordination of muscle movements and shifts in pressure in the thoracic cavity. In the breathing process, the diaphragm is contracted and flattened, and the external intercostal muscles are also contracted to bring the rib cage up and out (Creese et al., 2022). This raises the capacity of the thoracic cavity and intrathoracic pressure becomes lower than atmospheric pressure. Moreover, a pressure difference causes air to move down the throat, into the lungs. The lungs are elastic in nature and are bound to the thoracic wall through the pleural membranes which facilitate expansion (Indolfi et al., 2023). There is relaxation of the diaphragm during the expiration process and the relaxation of the external intercostal muscle, the rib cage moves downwards and inwards. This decreases the volume of the thoracic cavity elevating intrathoracic pressure to be more than atmospheric pressure expelling the air in the lungs. Passive recoil is also possible through the use of elastic lung tissue which helps in expelling air effectively during the normal breathing process.
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Exchange of gases occurs in the alveoli that are microscopic air passages found at the ends of the bronchioles. The alveoli are structurally modified to good exchange of gases. They have very thin walls, comprising one layer of simple squamous epithelial cells, thereby, minimising the distance involved in diffusion (Calcaterra et al., 2022). They offer a much high surface area, because of their high number as well as clustered distribution, maximising area of gas transfer. A high density of a capillary network surrounds each alveolus, which means that air and blood are closely in contact. The diffusion of oxygen into the pulmonary capillaries takes place as the concentration of oxygen is high in the alveolar air compared to the deoxygenated blood (Warraich, and Sonnappa, 2022). Moreover, carbon dioxide evaporates in the blood, with a greater level of concentration, to the alveoli to be pushed out. 
Oxygen binds to haemoglobin contained in red blood cells to form oxyhaemoglobin that aids easier transport of the oxygen to the body tissues. The proper exchange of gases requires adequate ventilation (air flow into alveoli) and perfusion (blood flow through capillaries) and short distance of diffusion. Airway inflammation and mucus formation in asthma further decrease airflow and can augment the diffusion barrier, impairs delivery of oxygen (Licari et al., 2022).
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Cigarette smoke, vape aerosols and air pollution are all irritants that cause hyperinflammatory response in the bronchial mucosa of asthmatics. These chemicals act on the epithelial lining of the airway, triggering the immune response and the release of inflammatory mediators which bring vasodilation and vascular permeability. In addition, the oedema is developed in the airway lining, which makes the bronchial walls thicker and the internal diameter of the airway lumen smaller (Moreira et al., 2023). Furthermore, goblet cells enhance the production of mucus and thus excess secretions which cause further blockage of airflow. Irritants also cause the contraction of the smooth muscle around the bronchioles which is referred to as bronchoconstriction (García et al., 2023). This tightening of smooth muscles greatly reduces the lumen of the airways causing enhancement of airway resistance. 
As it is theorised by laws of the airflow dynamics, even minimal changes in airways diameter significantly raise the level of resistance, and it becomes harder to move air in and out of respiratory organs. This in turn diminishes the inflow of air to supply enough oxygen to the alveoli affecting the exchange of gases. During acute exacerbations, the air remains stagnant in the distal airways as a result of compromised expiration and leads to hyperinflation and work of breathing (Sun et al., 2022). This is characterised by physiological changes that present themselves with wheezing, chest tightness and dyspnoea. Repeated exposure of the airways in adolescents through behavioural changes of experimental smoking or vaping maintains chronic inflammation and worsens exacerbation frequency. The aerosols found in vapes include small particles and chemicals that interfere with the integrity of the epithelium, and tobacco smoke destroys the cilia, which limits the capacity to cleanse the mucus (Cheng et al., 2022). Making oedema and bronchoconstriction compounded by respiratory infections (especially the viral illnesses), oedema of airways is further inflamed. Combined, these impinge airway hyperresponsiveness and decrease respiratory efficiency, showing that lifestyle behaviours are the direct contributors to increasing the pathophysiological pathways involved in asthma.
[bookmark: _Toc221971253]Monitoring and Recording Respiratory Function
Peak Expiratory Flow (PEF) is an easy, objective test of the highest rate at which the individual is able to expel the air, following total inhalation. It is measured by the hand-held peak flow metre and it represents the extent of airway constriction at a particular time. In asthmatics, lower values of PEF imply that there is more bronchoconstriction, inflammation or obstruction of the airways in form of mucus (Fasola et al., 2022). Since asthma is a disease with variable airflow limitation, PEF monitoring offers objective evidence that clinical evaluation can rely on other than the symptoms. Frequent observation should be done because it may be used to note the initial worsening of the condition before the worsening symptoms set in. However, a decrease in peak flow measurements can be an indicator of progression of inflammation, and this can be used to change reliever or preventer medication in time. 
Listing the values in a peak flow journal assists one to recognise environmental or behavioural stimuli like being in smoke, physical activity or a respiratory infection. Most of the asthma management plans are based on the use of green (80% - 100% of personal best), amber (50% to 79% of personal best caution and action required), and red zones (below 50% of personal best and includes urgent medical attention) (Zhang et al., 2023). Measuring daily readings and comparing them to personal bests of an individual increases the care accuracy and personalisation. Over time, longitudinal tracking shows tendencies and helps in preventing any situation, lowering emergency patients and enhancing the general safety of operations due to proactive disease control.
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Figure 2: Recommendations
(Source: Learner)
Smoking and Vaping Cessation
Cessation of smoking and vaping is critical in the management of asthma since the inhaled toxins destroy the airway epithelial directly and perpetuate chronic airway inflammation. Elimination of such irritants lowers release of inflammatory mediators resulting to reducing oedema and bronchial hyperresponsiveness (Tosca et al., 2022). The work of the ciliary increases as time passes increasing the level of mucus clearing and the mucus does not comfortably block the airways. The decrease of mucus and enhancement of epithelial integrity alleviate airway resistance so more effective airflow could be conducted to the alveoli (Sharrad et al., 2024). As a result, the exchange of oxygen will be enhanced and the long-term exposure to structural airways remodelling will be minimised.
Avoidance of Triggers
Breath control practises like dust reduction, allergen avoidance and infection prevention minimise exposure to substances that trigger immunophilin airway inflammation. Minimising allergens and allergens helps in reducing IgE-mediated reaction and bronchoconstriction whereas good hygiene practises help in minimising viral infections that may constrain airways acutely (Sleath et al., 2023). Airway diameter is more stable because inflammatory cascades are prevented, which lowers resistance and promotes the constant supply of oxygen.
Vaccination
Viruses respiratory infection is also a frequent cause of severe asthma exacerbation that is reduced by annual vaccination against influenza. Infection prevention will decrease the airway swelling and hypersecreting of mucus and effectively ventilate and preserve the lung functionality.
Exercise with Appropriate Management
It is regular and controlled exercise that builds isolated respiratory muscles, increases cardiovascular performance and even improves overall lung capacity. Exercise-induced bronchoconstriction is reduced when bronchodilators are administered in the most appropriate time (Garcia et al., 2023). Better ventilation and use of oxygen is enhanced with the help of improved respiratory conditioning.
Medication Adherence
Long-time adoption of inhaled corticosteroids inhibits the cellular response of airway inflammation, leading to the decrease of the oedema and secretion of mucus. Bronchodilators in short acting smooth out bronchospasm by loosening the smooth muscle surrounding bronchioles (Bacharier, and Jackson, 2023). Combined such treatments lower airway resistance, maximise the gas exchange, and maintain long-term pulmonary function.
[bookmark: _Toc221971255]Conclusion
Asthma is a persistent inflammatory condition of the airways in which the variable airflow blockage, bronchoconstriction and heightened mucus secretion, reduce the quality of ventilation and gas exchange. Respiratory system structure and functioning are imperative to the recognition of the way the normal mechanical respiration and alveolar gases exchange functions are broken in the case of exacerbations. Airway inflammation is aggravated by irritants like smoke, vape aerosol and infections which leads to oedema, smooth muscle contraction and constriction of the airway lumen resulting in a high resistance classically restricting oxygen intake and the narrowing of the airway. Objective information like measurements of peak expiratory flows is used to monitor patients and can be used to identify quickly when the deterioration starts and act accordingly. In addition, lifestyle change such as elimination of smoking and avoidance of triggers, vaccines, exercise control and compliance with prescribed medications are crucial in ensuring the airways are stable and the lungs are functional and free of obstruction. An enhanced physiological knowledge will enable the adolescents to assume responsibility on how to manage asthma safely and lowering long-term respiratory complications.
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