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Asthma (from the Greek aazein, meaning ‘to pant’) is a chronic respiratory condition that affects the small airways (bronchioles), and it is often triggered by the inhalation of an allergen. An allergen is a foreign substance that produces a disproportionate immune response in sensitive individuals. Also, common allergens include pollen, animal fur, fungal spores, dust, and dust mites – microscopic, eight legged ‘acari’ living in mattresses in their millions. Therefore, when an allergen is inhaled by someone with asthma, their immune system releases immunoglobulin E (IgE), which binds to special receptors on mast cells, starting the chain of inflammation and narrowing that characterises the condition (Sturgeon, 2018).
Asthma affects people of all ages, but onset frequently occurs during childhood or adolescents; in the United Kingdom, approximately 1.1 million children and 4.3 million adults receive treatment for the condition, making it one of the most prevalent long-term health issues (Asthma + Lung UK, 2025). Furthermore, asthma presents unique challenges for adolescents: as young people gain independence, they may begin behaviours such as smoking or vaping, spend time in crowded environments, or disengage from regular care, all of which can trigger severe exacerbations and reduce quality of life.
In addition, asthma arises from a complex interaction between genetic susceptibility and environmental exposures. Key risk factors include a family history of atopy or asthma, allergic sensitisation to airborne allergens, respiratory infections in early life, and exposure to irritants such as tobacco smoke, air pollution, chemical fumes, or chilly air (British Thoracic Society [BTS] and Scottish Intercollegiate Guidelines Network [SIGN], 2023). During adolescence, additional risks emerge peer pressure leading to smoking of vaping, increased socialising in crowded, poorly ventilated spaces, hormonal changes, and reduced adherence to medication regimens. Also, these factors contribute to airway inflammation, hyperresponsiveness, and structural changes, thus making airways narrower and more sensitive to triggers, and leading to symptoms such as wheezing, breathlessness, chess tightness and coughing, particularly at night or during physical activity (National Institute for Health and Care Excellence [NICE], 2024). Understanding these mechanisms is essential for patients to recognise triggers, engage with care plans, and take control of their respiratory health. 
[bookmark: _Toc233140542]Structure of the Respiratory System and Mechanical Respiration 
The respiratory system consists of the airways, the lungs, the muscles of respiration and the areas of the nervous system which control the rate and depth of ventilation (Sturgeon, 2018). The airways are divided into the upper and lower respiratory tract, meeting at the larynx. The upper respiratory tract consists of the nasal cavity, the mouth, and the pharynx; it warms, moistens, and filters air as it enters and houses the sensory organs of smell and taste (Sturgeon, 2018). The larynx also contains the vocal cords and prevents food or liquid from entering the lungs. 
The lower respiratory tract begins with the trachea, or windpipe – it is a rigid tube reinforced with C-shaped cartilage rings to keep it open, lined with mucus secreting cells and cilia: tiny hairlike structures that sweep debris and pathogens upwards away from the lungs. Therefore, at its lower end, the trachea branches into two primary bronchi, one leading to each lung. Also, inside the lungs, bronchi divided repeatedly into smaller secondary and tertiary bronchi, then into bronchioles, likewise narrower tubes with less cartilage and more smooth muscle in their walls. Henceforth these branches form the bronchial tree, ending in tiny air sacks called alveoli, they clustered like grapes at the ends of the finest bronchioles. 
There are approximately 480 million alveoli in healthy adult lungs, they surrounded by a dense network of capillaries; this arrangement creates an exceptionally large surface area (around 70 m², equivalent to a tennis court) ideal for gas exchange (West, 2020). Also, the lungs themselves are soft, elastic organs enclosed by the pleura it is a double layered membrane that reduces friction during breathing and helps maintain lung expansion.
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Mechanical respiration (which is breathing) occurs in two phases:
1. Inspiration (draw air in)
2. Expiration (pushing air out)
These are driven by changes in pressure within the Thoracic cavity, following Boyle’s law, pressure and volume are also inversely related at a constant temperature (Tortora and Derrickson, 2021).
Inspiration:
The diaphragm contracts and flattened downwards, while the external intercostal muscles pull the ribcage upwards and outwards. This increases Thoracic volume and lowering pressure inside the lungs below atmospheric pressure; it allows air down the pressure gradient into the airways and alveoli. It is an active process which required muscle energy.
Expiration:
The muscles relax passively when resting, it allows the diaphragm to move up then the ribcage falls, and the elastic tissue in the lung’s recoils. Also, the Thoracic volume decreases when pressure rises above atmospheric pressure, and the air is forced out. It also occurs during exercise or in people with lung disease, the internal intercostal, and abdominal muscles contract to speed up or deepen expiration.
Therefore, asthma sufferer’s muscles in bronchioles are over reactive so it contracts excessively in response to triggers, narrowing the airways; inflammation also swells airway walls and increases mucus, it further obstructing airflow and making breathing more difficult (Douglas and Ward, 2023).
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Gas exchange is the process by which oxygen moves from the air into the blood stream, and carbon dioxide moves from the blood into the air, it occurs in the alveoli by simply diffusion. Also, it allows movement of molecules from an area of high concentration to low concentration, straight across the permeable membrane (Hall and Guyton, 2021).
Moreover, each alveolus is lined with a single layer of thin, flat epithelial cells; the surrounding capillaries also have walls just one cell thick. These form the respiratory membrane together, which is less than 0.5 micrometres thick and thin enough for gases to pass through rapidly. When blood entering the capillaries, it has low oxygen concentration and high carbon dioxide concentration, having it delivered oxygen to body tissues and collected waste carbon dioxide. Also, air in the alveoli, by contrast, is high in oxygen and low carbon dioxide with every breath is refreshed. 
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Oxygen diffuses across the respiratory membrane from alveoli into the capillary blood. Most oxygen binds to haemoglobin molecules inside the red blood cells, thus forming oxyhaemoglobin, which is transported via the pulmonary veins to the left side of the heart, then it pumped to all body tissues to support cellular respiration and energy production. 
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Carbon dioxide is a waste product of metabolism; it diffuses in the opposite direction from blood plasma and red blood across the membrane into the alveoli. And exhaled from the body during expiration.
There are several factors that support efficient exchange: the large surface area of alveoli, thin membranes, rich blood supply, and constant airflow that refreshes gas concentrations. Also in asthma, narrowed airways reduce airflow into and out of alveoli, lowering oxygen levels, and trapping carbon dioxide. Therefore, severe attacks can impair gas exchange enough to cause hypoxia (low blood oxygen) and hypercapnia (raised carbon dioxide) which required urgent treatment (Kumar et al., 2023).
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Adolescents with asthma are frequently exposed to irritants including tobacco smoke, e-cigarette vapour, air pollutants, cold air, strong scents or airborne pathogens; these can trigger an exaggerated immune response and inflammatory response in the airways, it is central to asthma pathology (Global Initiative for Asthma [GINA], 2024).
The lungs have a complex immune system that responds differently according to the type of injury or irritation (Bottemanne et al., 2021). For example, in acute lung injury, damage leads to fluid build up and infiltration by neutrophils and macrophages; however, in allergic asthma, inflammation develops from an immune imbalance favouring a Th2-type response, with additional involvement of Th17 and regulatory T-cell pathways (Bottemanne et., 2021). Additionally, this immune activation triggers release of key cytokines including IL-4, IL-5, and IL-13 molecules solely responsible for the characteristic features of asthma. Also, excess IgE production, accumulation of eosinophils, airway hyper- responsiveness, and structural changes such as thickening of the airway wall, peribranchial scarring and overproduction of sticky mucus (Bottemanne et., 2021). Both inflammation and the resulting breathing difficulties reduce long term quality of life for those affected (Bottemanne et al., 2021).
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Regular monitoring of respiratory function is a core part of asthma self-management, helping patients and healthcare professionals track control, detect deterioration early and adjust treatment before severe symptoms develop (NICE, 2024). The peak expiratory flow (PEF) meter is the most tool used; it is a simple, portable device that measures the maximum speed of air exhaled from the lungs in one rapid breath that measured in litres per minute (L/min). 
Therefore, readings are recorded regularly (e.g. morning and evening) and plotted on a chart or app. Results are interpreted using a traffic light system:
· Green zone: 80-100% of personal best, asthma well controlled; continued usual treatment.
· Yellow zone: 50-79%, deterioration or loss of control; may need extra medication and review triggers.
· Red zone: <50%, severe narrowing; urgent action required, including rescue medication and medical review.
Studies show that people who monitor PEF have fewer exacerbations, fewer hospital admissions, and better quality of life (Gibson et al., 2022).
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Lifestyle changes are central to reducing asthma severity, preventing exacerbations, and improving long term respiratory health.
Recommendations below are based on clinical guidelines and research evidence, tailored to adolescents:
Stop smoking and avoid second hand smoke.

Smoking is the single most modifiable risk factor for worsening asthma. It increases inflammation, reduces response to inhaled steroids, accelerates airway remodelling, and raises risk of life-threatening attacks (BTS and SIGN, 2023).
Advice: Information must be provided on stop smoking services, nicotine replacement therapy, and peer support. Also, advise avoiding all smoke and vapour including from others.

1. Reduce exposure to respiratory irritants and infections.
Crowded, poorly ventilated spaces: Bars, clubs, concerts or busy public transport increase exposure to smoke, chemicals, allergens, and viruses.
Advice: choose well-ventilated venues, avoid environments with strong scents or smoke, and wear a face mask during high infection periods.

2. Maintain a healthy weight and balanced diet.

A diet high in fruits vegetables, omega three fatty acids and antioxidants reduce inflammation and therefore processed foods, salt and saturated fats may increase risk (Sordillo et al., 2021).
Advice: Aim for BMI within healthy range; eat at least five portions of fruit/vegetables daily, include oily fish (e.g. salmon) twice weekly also, limit sugary drinks and processed snacks.

3. Regular physical activity

Exercise improves cardiovascular fitness, respiratory muscle strength, and quality of life, it does not cause asthma if managed correctly. Many young people avoid activity due to fear of symptoms, but with proper control, it is safe and beneficial.
Advice: Warm up/cool down slowly; use reliver inhaler 10-15 minutes before activity if needed; also choose sports with steady effort (swimming, cycling, walking) rather than high intensity bursts; exercise in warm, humid environments where possible (avoid cold, dry air) (Hallstrand et al., 2022).
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In summary, asthma is a chronic but manageable condition, and for adolescents understanding how the respiratory system works, how triggers affect breathing and how lifestyle choices impact health is key to safe effective self-management. As outlined, asthma is an immune mediated condition driven by allergens and irritant (Sturgeon, 2018; Bottemanne et al., 2021), involving a specific pattern of cytokine release and tissue changes that lead to swelling, mucus production and airway narrowing. This report has explained the structure of the respiratory system, the process of breathing and gas exchange and, how inflammation causes the characteristic changes that lead to symptoms and exacerbations.
Moreover, regular monitoring with peak flow meters provides objective data to track control, identify patterns and act early. Also, behavioural changes such as stopping smoking, reducing irritant exposure, eating well, exercising safely, and managing stress, can improve respiratory health and quality of life significantly.
Finally, as a practice nurse should be able to provide clear, accessible information which will empowers young people to take ownership of their condition. When patients understand why changes matter and how their body works, they are far more likely to engage with care plans, avoid harmful behaviours and keep their asthma well controlled. Also, education is not just about facts, it is about giving people the confidence and skills to live full and active lives with asthma. 
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