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Asthma is a common long-term condition that affects breathing and cannot currently be cured, although it can be well controlled with effective treatment (NHS, 2025). An estimated 7.2 million people in the UK have asthma (Asthma + Lung UK, 2024). The main symptoms are wheezing, coughing, shortness of breath and chest tightness. These usually come and go and may be worse at night and early in the morning (NHS, 2025). Physiologically, asthma is a chronic inflammatory disease of the airways in which inflammation and oedema of the airway wall, bronchospasm (constriction of the bronchioles) and excess mucus all obstruct airflow (Betts et al., 2022a). An asthma attack occurs when symptoms become severe and breathing is difficult, and it can be life-threatening (NHS, 2025).
What causes asthma is not fully understood, but risk factors are recognized. A person is more likely to develop asthma if they have allergies such as eczema or hay fever, have relatives with asthma or allergies, were born prematurely or with a low birth weight, were exposed to air pollution or cigarette smoke in childhood, had early breathing illnesses such as bronchiolitis or croup, or are overweight (NHS, 2025). Symptoms are then triggered by factors including exercise, cold air, air pollution, allergens, smoke and infections (NHS, 2025).
This report is written from the perspective of a practice nurse who runs a fortnightly asthma clinic for adolescents with a GP. Many patients who have childhood asthma now present with more serious exacerbations, linked to starting smoking or vaping and attending crowded venues. The report explains how the respiratory system works, how irritants and infections disrupt it, why tracking peak flow is valuable, and which lifestyle changes can improve control.
[bookmark: _Toc243755117]2. Structure of the Respiratory System and Mechanical Respiration
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Functionally, the respiratory system is divided into a conducting zone, which carries air but is not directly involved in gas exchange, and a respiratory zone, where gas exchange takes place (Betts et al., 2022a). Table 1 summarizes the main structures.
Table 1: Main structures of the respiratory system and their functions (adapted from Betts et al., 2022a; 2022b)
	Structure
	Function

	Nasal cavity and pharynx
	Entrance for air; mucus-producing, ciliated epithelium filters, warms and humidifies incoming air

	Larynx and epiglottis
	Helps regulate air entering the lungs; the epiglottis covers the trachea during swallowing

	Trachea
	C-shaped cartilage rings keep the airway open; cilia move mucus and debris upwards

	Bronchi
	Branch from the trachea at the carina into right and left bronchi; cartilage-supported passageways into each lung

	Bronchioles
	About 1 mm wide, no cartilage; smooth muscle changes airway diameter

	Alveoli
	Thin-walled sacs (about 200 micrometers); type I cells form the exchange surface, type II cells secrete surfactant, macrophages remove debris

	Pleurae and diaphragm
	Pleural fluid lubricates and holds the lungs against the chest wall; the diaphragm is the main muscle of inspiration



The bronchioles are particularly important in asthma. Their walls contain smooth muscle but no cartilage, so the muscle can alter the diameter of the airway and therefore the airflow through it (Betts et al., 2022a). Parasympathetic stimulation causes bronchoconstriction, whereas sympathetic stimulation causes bronchodilation (Betts et al., 2022b). In asthma, periodic bronchospasm of this muscle, together with inflammation, narrows the airway when a trigger is encountered (Betts et al., 2022a).
[bookmark: _Toc243755119]2.2 Mechanics of breathing
Pulmonary ventilation (breathing) is the movement of air into and out of the lungs, driven by pressure differences between the atmosphere and the alveoli. It follows Boyle’s law: at a constant temperature, the pressure of a gas is inversely proportional to its volume (Betts et al., 2022c). During quiet inspiration, the diaphragm contracts and moves downwards while the external intercostal muscles lift the ribs upwards and outwards, enlarging the thoracic cavity. Pleural fluid adheres the lungs to the chest wall, so the lungs expand too, intra-alveolar pressure falls below atmospheric pressure, and air flows in (Betts et al., 2022c).
Quiet expiration is passive. The diaphragm and intercostal muscles relax, the elastic lungs recoil, intrapulmonary pressure rises above atmospheric pressure and air leaves the lungs. During exercise, or when breathing is difficult, accessory muscles such as the scalene and abdominal obliques also contribute (Betts et al., 2022c).
Airway diameter is the main factor determining resistance to airflow, and airflow is proportional to the pressure difference divided by resistance (Betts et al., 2022c). This links anatomy to physiology in asthma: when the airways narrow, the same muscular effort moves less air, so breathing becomes harder.
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Gas exchange occurs by simple diffusion across the respiratory membrane, formed where the alveolar wall meets the wall of a pulmonary capillary. This membrane is only about 0.5 micrometers thick (Betts et al., 2022a). The lungs provide an exchange surface of about 70 square meters (Betts et al., 2022b), and the thin, permeable membrane and large surface area maximize diffusion (Betts et al., 2022d). Each gas moves from higher to lower partial pressure, so no energy is required (Betts et al., 2022d).
Table 2 shows the pressures involved. Oxygen has a large gradient of about 64 mm Hg and moves rapidly from alveolar air into the blood. Carbon dioxide has a smaller gradient of about 5 mm Hg, but it is roughly 20 times more soluble than oxygen, so similar amounts of each gas cross the membrane (Betts et al., 2022d).
Table 2: Approximate partial pressures (mm Hg) at the respiratory membrane (Betts et al., 2022d)
	Gas
	Alveolar air
	Blood entering pulmonary capillaries
	Net movement

	Oxygen
	104
	40
	Alveoli to blood

	Carbon dioxide
	40
	45
	Blood to alveoli



Most oxygen binds to hemoglobin in red blood cells and returns to the heart through the pulmonary veins, while carbon dioxide diffuses into the alveoli and is exhaled (Betts et al., 2022d). Efficient exchange also requires ventilation and blood flow (perfusion) to be matched. If an alveolus is poorly ventilated, its oxygen pressure falls, the gradient shrinks, and the body diverts blood towards better-ventilated alveoli by constricting the pulmonary arterioles serving the poorly ventilated one (Betts et al., 2022d).
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In asthma, exposure to an irritant or allergen triggers inflammation in which the airway wall thickens and swells, mucus-producing goblet cells increase and eosinophils infiltrate the tissue (Betts et al., 2022a). Muscle around the airways also tightens, so symptoms occur when swelling, mucus and bronchospasm combine to narrow the airway (Betts et al., 2022a; NHS, 2025).
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Tobacco smoke contains toxic chemicals that irritate the airways, and people whose asthma is triggered by smoke risk worse symptoms or an asthma attack (Asthma + Lung UK, no date a). Passive exposure is relevant in bars and clubs: tobacco smoke can take around five hours to clear from a room and clings to clothes and soft furnishings (Asthma + Lung UK, no date a).
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Evidence on e-cigarettes is still developing. Current research suggests vapour is less harmful than tobacco smoke because it contains lower levels of toxins, but it is not risk-free. Vaping can cause airway inflammation, and some people with asthma report that vaping or second-hand vapor triggers their symptoms (Asthma + Lung UK, no date a). A systematic review and meta-analysis of ten studies, including 483,948 adolescents, found that e-cigarette use was associated with higher odds of asthma (pooled odds ratio 1.31) (Li et al., 2022). The included studies were cross-sectional (Li et al., 2022), so they can show an association but cannot, on their own, prove that vaping causes asthma.
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Viruses such as flu can make asthma symptoms worse (NHS, 2025). In a survey by Asthma + Lung UK, 80% of people with asthma said that colds and flu were triggers for their condition (Asthma + Lung UK, 2024). Crowded venues plausibly increase exposure to infection, smoke and vapor, although the sources reviewed do not quantify this risk.
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Because airway diameter is the main determinant of resistance (Betts et al., 2022c), even modest swelling and mucus reduce airflow considerably, producing wheeze, breathlessness and chest tightness (NHS, 2025). Where narrowing is uneven, some alveoli receive too little air, so alveolar oxygen pressure falls and less oxygen diffuses into the blood. Diverting blood to better-ventilated alveoli compensate (Betts et al., 2022d), but this may be insufficient in a severe attack. Anyone not improving after the maximum dose of their reliever inhaler should call 999 (NHS, 2025).
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Peak expiratory flow (PEF) measures how quickly a person can blow air out of the lungs, and it is used to diagnose and check asthma (NHS, no date). Because narrowed airways increase resistance to airflow (Betts et al., 2022c), a fall in peak flow can indicate that the airways are narrowing. Patients should be shown how to use a meter, use the same one each time, make their best effort so readings are comparable, and record the highest of three readings in a diary (Asthma + Lung UK, no date b; NHS, no date).
Tracking reading overtime has three main benefits. First, a few weeks of home readings can help to establish a diagnosis (NHS, 2025). Second, readings show whether treatment is working and how a person recovers after an attack (NHS, no date). Third, readings support early action. Action plans use thresholds based on a percentage of personal best: a fall to 60% of personal best is an appropriate trigger for starting oral steroids, and a fall to 80% combined with increased symptoms predicts an exacerbation about five days before it begins, allowing treatment to be stepped up (Pinnock, 2015).
The evidence for peak flow specifically is more nuanced. Pinnock (2015) reports that symptom-based action plans are as effective as peak-flow-based plans in adults, and in children symptom-based plans were more effective at reducing unscheduled care, although peak-flow-based plans may increase symptom-free days. Few people want to measure peak flow routinely, so a pragmatic approach is to include both symptom triggers and peak flow thresholds (Pinnock, 2015). Asthma + Lung UK (no date b) similarly notes that healthcare professionals do not always recommend peak flow monitoring and that readings should be used alongside an asthma action plan. For adolescents, who may find daily recording burdensome, I would therefore individualize monitoring, combining a symptom diary with peak flow where useful. UK guidance includes recommendations on monitoring, self-management and asthma in adolescents (NICE, BTS and SIGN, 2024).
[bookmark: _Toc243755127]6. Evidence-Based Lifestyle Recommendations
Stop smoking. The best thing a person with asthma can do is quit smoking (Asthma + Lung UK, no date a), and the NHS advises people to get help to stop if needed (NHS, 2025).
Think carefully about vaping. Asthma + Lung UK (no date c) states that e-cigarettes are less harmful than tobacco and can help smokers quit, but does not recommend that anyone uses them unless trying to stop smoking. People with a long-term lung condition should stop vaping eventually, but not before they are ready, as this could lead them back to smoking (Asthma + Lung UK, no date c). Given the association with asthma in adolescents (Li et al., 2022), young people who do not smoke should be advised not to start vaping.
Avoid second-hand smoke and vapor. Keep the home smoke-free and do not smoke in cars or other enclosed spaces (Asthma + Lung UK, no date a).
Reduce infection risk. Have the annual flu vaccination, because viruses such as flu can make asthma symptoms worse (NHS, 2025). Where possible, avoid contact with people who have cold or flu symptoms (Asthma + Lung UK, 2024).
Take medicines as prescribed. Use the preventer inhaler daily even when well, because this builds protection in the airways over time, and always carry the reliever inhaler (Asthma + Lung UK, 2024).
Use a personalized asthma action plan. Supported self-management, including a written action plan and regular professional review, improves asthma control, reduces exacerbation and admissions, and improves quality of life (Pinnock, 2015).
Stay active and keep a healthy weight. The NHS advises regular exercise and a healthy weight (NHS, 2025). Medicines such as aspirin and ibuprofen can trigger asthma in some people, so young people should check with a pharmacist first (NHS, 2025).
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Asthma disrupts the normal movement of air through a respiratory system structured to conduct air to the alveoli for gas exchange. Inflammation, mucus and bronchospasm narrow the airways, which raises resistance, makes ventilation harder and can reduce oxygen uptake. Smoking, vaping and respiratory infections can all provoke this response, which is particularly relevant to adolescents who encounter new risks in social settings.
Recording peak flow and symptoms, supported by a personalized action plan and regular review, helps patients recognize deterioration early, although monitoring should be tailored because symptom-based approaches can be equally effective. Stopping smoking, avoiding second-hand smoke and vapor, being vaccinated against flu and taking medicines as prescribed are practical, evidence-based ways to improve control. Evidence on vaping is largely cross-sectional, so advice should be updated as research emerges.
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