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[bookmark: _Toc226547230]a) Introduction: What Is Asthma and What Are the Risk Factors?
Asthma is a long-term inflammatory disease of the airways that has been affecting millions of people in the United Kingdom. According to the British Thoracic Society (BTS), at any one time, there are about 5.4 million individuals in the UK who are treated as a result of asthma (Asthma + Lung UK, 2023). It is a condition that is associated with reversible airflow obstruction, airway inflammation, and bronchial hyper-responsiveness to different triggers (Global Initiative for Asthma, 2023).
During an episode, the bronchial tubes of a person with asthma become inflamed, and narrowed. There is tightening of the surrounding muscles, excess mucus is produced and all these decrease the space through which air can pass. This creates the typical symptoms of wheeze, dyspnea, chest pain, and cough that cannot be cured (Levy et al., 2017).
Genetic and environmental factors are considered as risk factors in the development of asthma. Asthma can be greatly predisposed by a family history of asthma or other atopic diseases like eczema and hay fever (Masoli et al., 2004). Other well-established risk factors are environmental exposures such as allergens, air pollution, tobacco smoke, and respiratory infections caused by viruses in early childhood (Papi et al., 2018). Another risk factor is socioeconomic deprivation because individuals living in deprived regions are more exposed to pollutants, and access to preventive care is lower than in other regions (Asthma + Lung UK, 2023).
Teenagers pose a special clinical problem. With the shift among young people between supervised childhood management of asthma and increased independence, adherence to medication tends to decrease, and new triggers may be more prone to exposure (Pinnock et al., 2017). New risks that are associated with this life phase are smoking, vaping, alcohol use, and social overcrowding.

[bookmark: _Toc226547231]b) When to and How the Respiratory System is Organized and Mechanical Respiration Takes Place.
The respiratory system is made up of the upper respiratory tract and the lower respiratory tract, which collaborate to supply oxygen to the body and eliminate carbon dioxide. The upper tract consists of nasal tract, nasal cavity, pharynx and larynx. The lower tract comprises of the trachea, bronchi, bronchioles, and the lungs themselves (Tortora and Derrickson, 2017).
The air reaches the body via the mouth or nose where it is filtered, warmed and humidified. It passes through the pharynx and larynx into the trachea, or cartilage-ringed tube, which bisects into two major bronchi, each of which supplies a lung. These bronchi branch again into even smaller bronchioles culminating into tiny air sacs known as alveoli. Gas exchange occurs in the alveoli that are enclosed by a rich system of pulmonary capillaries (Martini et al., 2018).
Mechanical respiration can be defined as the physical act of breathing in and out. The breathing in or inhalation is an active process which is facilitated by contraction of the diaphragm and the external intercostal muscles. During contraction of these muscles, the thoracic cavity becomes larger, the intrapulmonary pressure decreases to less than the atmospheric pressure, and the air enters the lungs (Tortora and Derrickson, 2017). During rest, exhalation is mostly passive. Intercostal and diaphragm muscles are relaxed, thoracic cavity becomes smaller in volume and air is forced out of lungs as the pressure increases.
Exhalation is active during exercise or when there is respiratory distress. The abdominal muscles and internal intercostal muscles contract in order to get the air out faster (Marieb and Hoehn, 2019). This is highly distorted in asthma. The airway restriction elevates the work of breathing and results in the air becoming trapped in the lungs, resulting in hyperinflation and the feeling of breathlessness (Papi et al., 2018).

[bookmark: _Toc226547232]c) Gas Exchange within the Lungs: uptake of Oxygen and elimination of Carbon Dioxide.
The exchange of gases takes place on the level of the alveoli with the assistance of the principle of diffusion. The oxygen diffuses through alveolar air space to pulmonary capillary blood since the partial pressure of oxygen (PaO2) is higher in the alveolus than in the deoxygenated blood entering the right side of the heart (Tortora and Derrickson, 2017).
The combination of alveolar walls and capillary walls creates a respiratory membrane 0.5 micrometres thick and able to rapidly diffuse gases (Marieb and Hoehn, 2019). When in the blood, oxygen attaches itself to haemoglobin in the red blood cells, forming an oxyhaemoglobin, which is then taken to the body tissues.
Diffusion of carbon dioxide occurs in the opposite direction as it is produced by cellular respiration in body tissues. It passes through the capillary blood where the partial pressure is greater to the air space in the alveoli where the partial pressure is less. Then, it gets rid of the body through exhalation (Martini et al., 2018).
During an exacerbation in asthma patients, the exchange process is impaired. Constricted airways prevent the air to distribute evenly throughout the lung, that is, certain alveoli might not receive enough air. This results in zones of ventilation-perfusion imbalance, with blood flowing to lung sections with inefficient ventilation, leading to inefficient blood oxygenation (Levy et al., 2017). Repeated or acute asthma attacks may thus lead to quantifiable changes in blood oxygen saturation, necessitating emergency care.

[bookmark: _Toc226547233]d) The Effect of Higher Irritants on Swelling of Airways and the Effect on Breathing.
An inflammatory cascade starts when the airways of an asthmatics are exposed to an irritant or a trigger. Histamine and other inflammatory mediators release through mast cells of the airway wall, leading to bronchoconstriction, airway wall oedema, and increased airway mucus secretion (Papi et al., 2018). This threefold reaction decreases the inner diameter of the bronchioles significantly, developing the typical airflow blockage observed in asthma.
One of the most clinically important irritants to asthmatic people is smoking. There are more than 7,000 chemicals in tobacco smoke, most of which are directly toxic to respiratory epithelium (Action on Smoking and Health, 2023). Cigarette smoke exacerbates airway inflammation, hastens the deterioration of lung functioning and diminishes the activity of inhaled corticosteroid therapy (Thomson, 2004). Young smokers are at a higher risk because their lungs are still developing, and smoking at such an age is linked to irreversibly poor functioning of the lungs in adulthood (U.S. Department of Health and Human Services, 2014).
Vaping, which is becoming more prevalent in adolescents is not a harmless substitute. It has been shown that e-cigarette aerosols have ultrafine particles, heavy metals, and volatile organic compounds that lead to airway inflammation and worsen the ability to clear the mucus (Gotts et al., 2019). A study in the American Journal of Respiratory and Critical Care Medicine concluded that vaping boosted airway resistance in healthy people, and the effects were greater in subjects with an airway disease (Chun et al., 2017).
Bars and clubs are crowded places that are associated with even more risks. Such environments focus on respiratory viruses, which are one of the most frequent causes of asthma attacks in teenagers (Johnston et al., 2006). Also, direct irritants are smoke, cleaning products, perfumes, and air quality in the enclosed spaces. Regular exposure increasingly sensitises already-inflamed airways increasing the threshold to subsequent exacerbations.

[bookmark: _Toc226547234]e) Recording and Tracking Respiratory Function: Peak Flow Monitoring.
The maximum rate of air that can be exhaled by a person with the lungs is referred to as peak expiratory flow (PEF) which is expressed in litres per minute. It is the degree of airway constriction at any particular point in time and is an objective lung functioning measurement (British Thoracic Society and Scottish Intercollegial Guidelines Network, 2019).
Patients are requested to measure their peak flow at home, usually two times a day, and document the measurements in a journal or an app. These readings are matched with the personal best of the PEF value of the patient which is determined at a time when the patient is in optimal health. Good control is an indicator of 80-100 percent of personal best. A reading of 50 to 80 percent is a sign of caution and may need change of medication. A diagnosis lower than 50 percent is an indicator of a severe exacerbation that needs to be appropriately addressed using medical services (British Thoracic Society and Scottish Intercollegial Guidelines Network, 2019).
Serial peak flow monitoring has a number of practical advantages. It enables patients to identify the worsening of their condition before the symptoms become acute, thus taking self-management measures (Pinnock et al., 2017). It is also able to assist clinicians to detect patterns, including the diurnal variation, that are typical of poorly controlled asthma. Decreases in peak flow in the mornings are a known sign of nocturnal bronchoconstriction and an indication that the treatment should be reevaluated (Levy et al., 2017).
Self-management is also supported by the digital tracking tools and asthma action plans. Cochrane systematic review by Gibson et al. (2002) established that written asthma action plans grounded on peak flow monitoring had significant reductions on hospital admissions and unscheduled healthcare visits. The use of adolescents in providing them with information about their own bodies makes them feel that they own their condition and are more likely to follow management plans (Pinnock et al., 2017).
The effects of lifestyle alterations and novel triggers are also tracked. When a patient starts to smoke and the peak flow measurements decrease in the following weeks, the data will give objective, individualised evidence of damage. This type of personalised feedback is more convincing than generalised health warnings and helps to support behaviour change discussion in the clinic (Gibson et al., 2002).

[bookmark: _Toc226547235]f) Evidence-Based Lifestyle Recommendations to Adolescents with Asthma.
Smoking Cessation
Cessation is the only effective lifestyle change among asthmatic people who smoke. National Institute of Health and Care Excellence (NICE) guidelines suggest the use of a combination of behavioural support and drug treatment to all smoking patients to reach cessation via varenicline or nicotine replacement therapy (NICE, 2021). Research indicates that smoking cessation enhances the functions of the lung, decreases the airway inflammation and reinstates the inhaled corticosteroid responsiveness within weeks of smoking cessation (Thomson, 2004).
Avoiding Vaping
The teens who are vaping need to be made to understand clearly that vaping is not safe to individuals with asthma. There is an increasing body of evidence on the long-term pulmonary damage of vaping. Gotts et al. (2019) discovered that e-cigarette vapours harm airway epithelial cells and weaken lung immune defence. NHS Stop Smoking services are meant to be referred to the patients, and now focus on vaping cessation.
Physical Activity
Aerobic training increases the efficiency of the cardiovascular system and decreases the ventilatory requirement of any type of activity, and this decreases the possibility of exercise-induced bronchoconstriction in the long run (Carson et al., 2013). The Cochrane review conducted by Carson et al. (2013) found that cardiorespiratory fitness was better in individuals with asthma when subjected to the swimming, cycling, and walking programmes, with no worsening of symptoms as long as a reliever inhaler was used adequately prior to exercise. Following NHS physical activity guidelines, adolescents are advised to take moderate physical activities lasting 150 minutes every day of the week (NHS, 2023).
Environmental Management and Trigger Avoidance.
Patients are to be assisted in recognizing and eliminating exposure to personal triggers. Ordinary causes are pet dander, house dust mites, mould, and outdoor air pollution. Practical measures include using allergen-proof bedding covers, ensuring good indoor ventilation, and keeping an eye on the local air quality alerts (Global Initiative for Asthma, 2023).
Adherence to Medication
It has always been demonstrated that lack of compliance with preventer inhalers is the most common modifiable reason of uncontrolled asthma (Price et al., 2013). Teenagers need to learn the distinction between their preventer inhaler, which decreases baseline inflammation and needs to be taken every day, and their reliever inhaler, which treats acute bronchoconstriction. Drug deposition in the airways should be evaluated by medication review during clinic visits and an inhaler technique is incorrect because it significantly diminishes drug deposition.
Vaccination
Public Health England and NICE recommend that all asthmatic patients have annual influenza vaccination (NICE, 2021). The main cause of severe exacerbations in adolescents is respiratory viral infections. Vaccination minimizes the number and the severity of attacks caused by the infection and is free to asthmatic people in the UK.

[bookmark: _Toc226547236]g) Conclusion
Asthma is a complicated inflammatory disease that requires dedicated, knowledgeable self-treatment to avoid attacks and permanent lung harm. The respiratory system depends on the accurate structural and mechanical events to provide oxygen and eliminate carbon dioxide, and any disturbance of such events due to airways inflammation impairs them considerably. In adolescents, the shift to independent lifestyle choices presents significant new risks, especially in the form of smoking, vaping, and exposure to crowds. Peak flow monitoring is an effective and evidence-based instrument to identify the presence of deterioration at an early stage and aid clinical decisions. The guidelines provided in this report are based on the latest evidence on a national and global level and have the potential to support adolescents to safely and effectively cope with their asthma.
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