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Asthma is a typical chronic multifactorial inflammatory disease of the airway. It can be defined by unpredictable and often life threatening airway blockage and recurrent symptoms of wheeze, breathlessness, chest tightness and cough which may vary in their occurrence and severity over time. These symptoms are caused by chronic inflammation of the bronchial airways and airway hyper-responsiveness.
Asthma usually starts in childhood while some children will get better at puberty many will have symptoms through their teenage years and into adulthood (Fainardi, Santoro, Rossi, Bergamini, & Esposito, 2022). Risk factors include genetic susceptibility, family history of atopy syndrome and childhood respiratory viral infections, being exposed to allergic substances such as domestic dust mite and pollen, air pollution and tobacco smoke. Adolescence is a period when children gain independence and new modifiable risk factors arise, such as smoking or vaping, socializing in crowded and congested places like bars and clubs and less adhering to prescribed treatment. GINA specifically points to smoking and vaping as significant modifiable risk factors for poor asthma control and a flare-up (Global Initiative for Asthma (GINA), 2025). This report has been written to assist the adolescent asthma clinic to provide patients with useful information about their condition, how the respiratory system works, why some lifestyle choices are important and how monitoring their own respiratory data can help them to stay well.
[bookmark: _Toc234073809]The Structure of the Respiratory System and the Process of Mechanical Respiration
The respiratory system is categorised into upper and lower tracts. The upper respiratory tract warms, filters and humidifies incoming air. The lower respiratory tract initiates with the trachea, which is divided into the left and right bronchi, which go to the lungs. In the lungs, the bronchi branch break into smaller bronchioles, creating a structure often described as an inverted tree. The walls of the bronchi and bronchioles are made up of smooth muscle that can contract or relax to change the dimension of the airway; this smooth muscle is the central component to everything that goes wrong during an asthma attack. The smallest bronchioles end in tiny groups of air sacs, called alveoli, of which the lungs contain several hundred million. The walls of the alveoli are one cell thick and very thin, and the alveoli are enveloped by a dense system of pulmonary capillaries. This gives the lungs a tremendous surface area allowing for gas exchange.
Breathing is a mechanical process driven by pressure changes inside the thoracic cavity. At rest, the diaphragm contracts and pushes down. The external intercostal muscles lift the rib cage up and out. This opens up the thoracic cavity and this subsequently opens up the lungs. As the volume of the lungs increases the pressure in the airways is reduced below that of the atmosphere and air is sucked into the airways lower this pressure gradient. The diaphragm and intercostal muscles relax. This is a passive event. The lungs have an inherent flexible recoil and this causes the size of the thorax to be decreased. The pressure within the lungs increases to above atmospheric pressure and air is forced out. Other muscles are triggered for forced or labored breathing, such as during an asthma escalation, including the inner intercostal and abdominal muscles, to force air out more rapidly.
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The alveolar-capillary membrane is the thin wall between the air in the alveoli and the blood in the adjacent pulmonary capillaries through which gas exchange occurs. Oxygen and carbon dioxide traverse this membrane by simple diffusion, which takes place from a region of higher concentration to lower concentration, without energy. The vast surface area of the alveoli, the short distance over which diffusion has to take place and a substantial supply of blood in the capillaries allow this transfer to be carried out efficiently and rapidly.
The relative pressure of oxygen of the air going into the alveoli is greater than that of the deoxygenated blood coming from the pulmonary artery and so oxygen circulates from the alveolar air into the blood. Most oxygen in the blood is carried by red blood cells as oxyhaemoglobin. This is formed when oxygen binds instantly to the haemoglobin. The oxyhaemoglobin carries oxygen on to the body's tissues. Meanwhile, carbon dioxide, a waste product produced by cellular metabolism all over the body is carried through the blood at a higher partial pressure than in the alveoli air. It then dissipates out of the blood into the alveoli and is exhaled from the body on the next expiration. In asthma, swelling and narrowing of the airways may reduce the passage of air to and from the affected areas of the lung. This results in a mismatch of ventilation to perfusion. In more severe moments, the oxygen content of the blood may be reduced.
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In the asthmatic teenager the airways are severely clogged and hyper-responsive. Irritants such as tobacco smoke, vape aerosol, air pollution and viral infections of the respiratory tract can further stimulate an inflammatory response inside the bronchial lining. The usual result is the release of inflammatory factors, such as histamine, edema of the mucous membrane of the airway, increased mucus secretion, and tightening of the smooth muscle of the bronchiole wall. In combination the congested airway and the swollen, mucus-filled airway results in a much compressed airway lumen. The obstruction to airflow rises steeply as diameter of the airways decreases, so that even a slight decrease in diameter leads to a large increase in the effort of breathing and to the typical wheeze, chest tightness and breathlessness of an asthma flare-up. While inhalation of irritants is continuous or repeated, ongoing inflammation may lead to airway reconstruction, including stiffening of the airway wall which may lead to a longer-lasting impairment of lung function over time (Marieb & Hoehn, 2018).
Vaping is a particularly significant irritant for this patient population. E-cigarette vapor contains nicotine, propylene glycol, vegetable glycerin and flavouring chemicals, plus by-products including formaldehyde and acrolein that may cause inflammation and irritation to the airway epithelium (American Lung Association, 2025). Cross-sectional investigations performed in adolescents have shown a correlation between e-cigarette use and higher prevalence of self-reported asthma, wheeze and flare-ups with certain indications of dose-response correlation and objectively lower lung function in adolescent vapers compared with non-users. The risk is increased in busy venues such as bars and clubs where inhalation of second-hand smoke or vape aerosol, poor ventilation and closer interaction with respiratory infections are all known triggers for exacerbation.
Respiratory infections affect the airways by means of a similar inflammatory pathway. Viral infection of the lining of the airway triggers an immune response which includes additional mucosal swelling, increased mucus production and increased airway hyper responsiveness, which may last for several weeks after the infection is cleared. In a teen with asthma-inflamed airways that are additionally irritated by smoke or vape exposure, a barely mild cold may be enough to push the airway into severe clogging and a noticeable worsening of symptoms.
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Peak expiratory flow, commonly known as peak flow, measures how fast a person can forcibly exhale air from fully inflated lungs, and is recorded using a simple, inexpensive handheld meter. It gives an objective measure of large-airway function that can be checked at home in seconds, alongside the individual's day-to-day symptoms. Guidance recommends recording the best of three attempts each time and comparing this to the person's own previous best reading, rather than only to standardised population charts, since personal variation is considerable (National Institute for Health and Care Excellence (NICE), 2024).
Continuous monitoring of peak flow readings can assist adolescents and their clinical team develop a specific asthma action plan, often using an intuitive traffic-light arrangement of standardized zones based on a proportion of the person’s personal best reading. This serves as an early, unbiased warning of losing control, occasionally before an individual is aware of escalating signs, and provides clear instructions on when to take up therapy or seek immediate medical help (Asthma + Lung UK, 2026). Long-term tracking data can also reveal patterns and personal reasons; for instance a drop in readings after being exposed to smoke, vaping or spending the night out in a crowded place, giving the adolescent concrete proof of how their decisions affect their own body. It is worth noting that peak flow monitoring works best as one part of a wider self-management approach; for some young people, tracking symptoms alongside occasional peak flow checks, as agreed with their asthma nurse or GP, may be the most sustainable and effective strategy (Asthma + Lung UK, 2026).
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There are numerous adaptable lifestyle factors that may actually enhance asthma control in this population. The single biggest change that most of the adolescents who attend this clinic might adopt is to stop smoking and refrain from vaping; support ought to include brief unbiased advice, directing them to smoking and vaping cessation programs and where appropriate, nicotine substitution treatment for those who are addicted. E-cigarettes are often advertised and considered by youth as a safe alternative to smoking, thus it is especially crucial for youth to have clear and accurate information about the respiratory hazards associated with vaping (American Lung Association, 2025).
Not being exposed to second-hand tobacco smoke and vape aerosol at home and in public places, and knowing the added risks of crowded, inadequately ventilated places like bars and clubs, can help reduce encounters with irritants and interaction with respiratory tract infections. Maintaining recommended vaccinations, including annual influenza vaccination, and practising proper hand sanitation may lower the frequency of viral causes for flare-ups. Good inhalation technique and compliance to the recommended preventative treatment, as part of a written, personal asthma treatment plan approved by the clinical team, are strongly correlated with better controlled symptoms and fewer exacerbations. Regular physical activity assists in preserving overall fitness and lung health, within the person's control and with a reliever inhaler to hand, and keeping an appropriate body weight may reduce the additional strain excess weight imposes on asthma control. Finally, adolescence is a developmental phase characterized by significant risk-taking and inadequate treatment adherence, a caring, impartial and collaborative approach with mutual decision-making can help to involve young people in their own care, rather than lecturing them (Global Initiative for Asthma (GINA), 2025).
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Asthma is a chronic eruptive airway disease and although there is no cure at present it can, in the majority of cases, be effectively and safely controlled. Understanding the fundamental anatomy of the respiratory system, how breathing and gas exchange occur, and how things like smoke, vape aerosol and infection can cause airways to swell and narrow helps adolescents make an understanding of their own symptoms, instead of feeling they are erratic and alarming. By regularly monitoring peak flow and symptoms, the adolescent and their clinical team have an early and comprehensive view of their respiratory health to help them take action early prior to a small flare-up turns into a serious exacerbation. In addition, there are legitimate chances for better persistent control by addressing modifiable habits such as smoking and vaping cessation, lessening exposure to crowded and smoky areas, maintaining adherence to treatment and remaining physically active, which have evidence to support their effectiveness. Providing this information in an engaging, supportive and cooperative way in the adolescent asthma clinic should help these young patients to engage more confidently and effectively with their own care.
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