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[bookmark: _Toc223127018]Introduction: asthma and risk factors
Asthma is a heterogeneous chronic respiratory illness, typically typified by persistent airway inflammation (Estes, 2011). It causes fluctuating respiratory symptoms such as wheeze, breathlessness, chest tightness and cough as well as fluctuating expiratory airflow blockage that is time-variable and changeable in degree. Symptoms tend to be more severe at night or during the early morning and may be induced by allergens, infections, exercise, cold air and exposure to irritants.
Asthma is one of the significant public health problems in the UK. Roughly 5.4 million individuals in the UK are affected by asthma. This is normally stated as about 1 in 12 adults and 1 in 11 children. In 2023/24, there were 18,829 under-19s asthma emergency hospital admissions in England (rate 148.6 per 100,000) which means that the number of acute exacerbations among children and adolescents is a significant burden. Mortality is not the most prevalent but is clinically important. For instance, National Child Mortality Database had 54 deaths (asthma) in children aged 15-17 years between 1 April 2019 and 31 March 2023 and there are indications of social gradients in risk. 
Both predisposition and exposure determine risk. Inherited susceptibility and shared environments predisposes asthma with a family history of asthma/atopy whereas exposures and triggers determine the onset and rate of asthma exacerbation. Among the UK adolescents, the most significant risks that can be modified are tobacco smoke and vaping aerosols, outdoor and indoor air pollution, allergens sensitisation such as pollen, dust mite’s viral respiratory infections. The UK-specific issue is the youth vaping that is 20% of 11-17-year-olds in Great Britain have tried vaping and 7% of them are now doing it.  
The report is composed with the view of practice nursing in the general practice based in an adolescent asthma clinic with emphasis on the respiratory physiology, pathophysiology of irritant-triggered exacerbations and evidence-based self-management to reduce risk and enhance long-term control.
[image: C:\Users\HP\Downloads\Gemini_Generated_Image_de19xlde19xlde19.png]Figure 1: “Asthma burden in the UK”
[bookmark: _Toc223127019]Structure of the respiratory system and mechanical respiration
The respiratory system is constructed into conducting and respiratory zones (Paweł Szumilas et al., 2024). The upper airway screens, warms and humidifies the inspired air, the lower airway contains the trachea, bronchi and bronchioles and ends in the alveolar sacs where gas exchange takes place. The trachea divides to the right and left main bronchi which divide into successively smaller bronchi and bronchioles, to increase the total cross-sectional area and control air flow through smooth muscle tone. The pleura wrap around the lungs that there is a thin lubricating layer of the pleural fluid that allows them to move easily during ventilation.
The pumping of air in and out of the lungs is called mechanical respiration which involves the establishment of pressure differences which is in agreement with the law of Boyle (Biloshytskyi et al., 2021) In the course of inspiration, the diaphragm contracts and descends and the external intercostal muscles raise the ribcage increasing thoracic volume and decreasing the pressure in the alveoli to a pressure lower than atmospheric pressure, air moves into the lungs along this pressure gradient. In quiet breathing, the expiration is mainly passive as a result of elastic recoil of the lung tissue and the chest wall that are in forced expiration, accessory and abdominal muscles actively increase the intrathoracic pressure, forcing the air out more quickly.
Airway wall inflammation and bronchoconstriction in asthma diminish airway calibres and augment airflow resistance elevating the work of breathing, especially during expiration which contributes to wheeze, air trapping and breathlessness.
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Figure 2: “Respiratory anatomy and ventilation mechanics”


[bookmark: _Toc223127020]Gas exchange in the lungs
Exchange of gases takes place across the alveolar-capillary membrane which is thin and well-perfused and therefore facilitates diffusion along partial pressure gradients (Siedlecki, Archer and Mahadevan, 2011). The average alveolar oxygen partial pressure is 100 mmHg and the mixed venous blood entering pulmonary capillaries is 40 mmHg, and the gradient provided by the difference between these values drives diffusion of oxygen into blood until equilibration at which point oxygen is carried mainly bound to haemoglobin. The diffusion of carbon dioxide goes in the opposite direction that is the mixed venous carbon dioxide partial pressure exceeds the alveolar carbon dioxide one and thus, CO2 diffuses into alveoli and is exhaled.
Ventilation and (V/Q) are required to facilitate an efficient exchange (Inata and Takeuchi, 2025). Bronchoconstriction, mucosal oedema and mucus plugging decrease ventilation to affected lung units to cause V/Q mismatch and risk of hypoxaemia. Extreme attacks can also affect CO2 elimination.
Table: Alveolar–Capillary Gas Exchange (Typical Partial Pressures)
	Gas
	Alveolar partial pressure (mmHg)
	Mixed venous blood entering pulmonary capillary (mmHg)
	Direction of diffusion
	Main reason (gradient)

	Oxygen (O₂)
	~100
	~40
	Alveolus → Blood
	Higher PO₂ in alveoli than in venous blood drives O₂ into capillary blood

	Carbon dioxide (CO₂)
	~40
	~46
	Blood → Alveolus
	Higher PCO₂ in venous blood than in alveoli drives CO₂ into alveolar air


This table indicates that gases diffuse along their partial pressure gradients across the capillary alveolar membrane. The amount of oxygen in the alveoli (around 100 mmHg) is more than the amount of oxygen in the incoming blood (around 40 mmHg) as such it diffuses out of the alveoli into the blood to oxygenate the blood. Venous blood contains higher levels of carbon dioxide (~46 mmHg) as compared to the alveoli (~40 mmHg). Thus, it is the one that diffuses out of the blood in the alveoli and is exhaled.[image: C:\Users\HP\Downloads\Gemini_Generated_Image_yskz54yskz54yskz.png]
Figure 3: “Alveolar gas exchange”
[bookmark: _Toc223127021]How irritants cause swelling and the impact on respiration
Airway epithelial and immune responses are triggered by irritants and triggers, including tobacco smoke, vaping aerosol, air pollution, allergens and respiratory viruses (Parnham, Norris and Kricker, 2025). Exposure in most patients elicits an early inflammatory response that mediator release and contraction of smooth muscle and a late response of persistent inflammation, oedema of the mucosa and mucus secretion. Repeated inflammation may also lead to airway remodelling over time leading to a further aggravation of airflow limitation.
The swelling and mucus decrease the airways radius significantly enhancing the resistance to airflow which is clinically manifested as wheeze, decreased expiratory flow, dyspnoea and air trapping (Kumar, Shekhar and P. Tyagi, 2023). It may be of particular effect in adolescents whose patterns of exposure are altered. In Great Britain, 7% of 11-17-year-olds now vape and 20% have ever tried vaping, which predisposes irritants to be more exposed and the symptoms may be worse in those who are vulnerable.
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Figure 4: “Airway changes in asthma”
Recording and tracking respiratory function (peak flow)
Peak expiratory flow (PEF) monitoring is a convenient method of measuring maximal expiratory flow. It can be used to monitor changes in airway obstruction with time. It is essential to establish a personal best (usually within 12-14 weeks of stable control) so that the day-to-day readings can be meaningful. PEF deteriorations may also be detected before symptoms worsen, allowing prompt intervention, change of reliever/preventer treatment based on an action plan and trigger recognition (Leandro and Ibiapina, 2010).
UK guidelines focus on organised self-management such as a written individualized asthma action plan and education to individuals aged 5 years and above that the plans can be symptom-based or peak flow-based. Clinical review is also facilitated by regular monitoring which offers objective patterns and may minimize preventable deterioration with support of inhaler technique monitoring and adherence support.


One of the most popular zone strategies is:
	Zone
	Peak Flow Range (as % of personal best)
	What it means
	Recommended action

	Green
	>80%
	Well controlled
	Continue usual treatment and monitoring

	Yellow
	50–80%
	Caution
	Follow the action plan step-up instructions and monitor closely

	Red
	<50%
	Medical urgency
	Follow emergency steps in the action plan and seek urgent medical help



The lack of monitoring can delay the realization of control deterioration which can lead to serious exacerbations, emergency visits and hospitalization which is also significant in under-19s in England (18,829 admissions in 2023/24).
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Figure 5: “Peak flow zones and actions”



[bookmark: _Toc223127022]Evidence-based lifestyle recommendations
Nicotine and smoke avoidance (including vaping)
Prevention of tobacco smoke and aerosols of vaping should be prioritised as they are both airway irritants with the potential to exacerbate bronchial inflammation, increase symptoms and risk exacerbations. It applies especially to adolescents since exposure is widespread (Lee, Lin and Seo, 2019). In Great Britain, 20% of 11-17-year-olds have vaped and 7% now do it. Smoking cessation is linked with the improvements that NHS recommends that breathing problems such as wheeze can be improved and lung function can also improve in the 3-9 months after stopping smoking. Practically, such a recommendation ought to comprise concise advice, smoke-free home messages on a family level and evidence-based cessation referral where necessary.
Personalised self-management, adherence and inhaler technique 
Formal self-management plan enhances safety as it transforms day-to-day alterations in symptoms into obvious actions, minimising the time spent in reacting to worsening. UK advice focuses on individualised asthma management planning, comprising of monitoring, frequent review and proper inhaler technique and correct device utilisation such as using a spacer where necessary. Compliance with preventer medication is the core since preventers suppress airway inflammation hence decrease the risk of exacerbation base. 
Trigger and exposure management 
Avoidance of unnecessary trigger effects helps in the management of symptoms better by reducing the burden of inflammatory and irritating factors on the airways. GINA emphasises the use of individual triggers and comorbid exposures in the management of asthma (Luo et al., 2023). Practical exposure controls are often based on dust-mite reduction measures, avoidance of pollen on high-count days and enhancement of indoor air quality by ventilation and damp/mould control in adolescents. Reduction of exposure to pollution is also applicable since air pollutants may trigger bronchoconstriction and symptoms particularly at high exposure levels. This advice would have to be tailored to the known triggers and the living conditions of the adolescent to be realistic and effective.

Physical activity and weight management 
Exercise aids cardiopulmonary fitness, functional capacity and perceived breathlessness may decline over time as long as asthma is managed and pre-exercise measures are implemented as necessary (Nikkhah, 2015). The lifestyle measures which include activity and management of contributory risk factors are a component of optimisation of overall asthma control and risk of exacerbation in GINA. The clinical relevance of weight optimisation is as follows excess weight is linked to worse symptom burden and inadequate asthma control in a large proportion of patients, thus, promoting healthy food-related habits and sustainable exercise can help patients to have better control in their daily lives. This suggestion must be put in the form of the safe participation and it is recommended to be guided on the warm-up, awareness of the triggers and action-plan measures in case a symptom is triggered by the exercise.


[bookmark: _Toc223127023]Conclusion
Asthma is a widespread chronic inflammatory airway disease which is characterised by changing symptoms and varying airflow restriction. The burden is still high in the UK with 5.4 million individuals living with asthma and high morbidity indicator among youngsters of 18,829 under-19 emergency admissions in England in 2023/24. Smoke and vaping aerosol are some of the irritants that add to airway inflammation, oedema and hypersecretion of mucus, airway narrowing and work of breathing which is especially applicable in the case of adolescents due to youth vaping prevalence. Safer self-management and the prevention of preventable exacerbations and adverse outcomes are focused on routine monitoring, individually tailored action planning and specific lifestyle and exposure interventions.
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Figure 1: Asthma burden in the UK
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Figure 3: Alveolar Gas Exchange and Diffusion Gradients
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Figure 4: Airway changes in asthma
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Figure 5: Peak flow zones and actions
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