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This report discusses asthma in teenagers, outlining how the lungs and airways work and how oxygen is exchanged in the body. It also looks at how substances such as cigarette smoke, vaping, and infections can affect breathing. Monitoring lung function through tools like peak flow meters and making healthy lifestyle choices are key parts of asthma management. Education, behaviour change, and ongoing medical support help young people control their symptoms and reducing the risk of serious asthma attacks.
Asthma is a long-term condition that causes swelling and tightening of the airways, causing to coughing, whistling, breathlessness, and chest pain, tightness (NHS, 2023). Around 5.4 million people in the UK live with asthma, including 1.1 million children and teenagers (Asthma + Lung UK, 2023). The condition can be triggered by allergens such as pollen or dust, exposure to smoke and pollution, or viral infections (GINA, 2024).
Managing asthma during adolescence can be difficult, as young people may experiment with smoking or vaping, spend time in crowded areas, or forget to take their medication (Mortimer et al., 2020). Some may also avoid using inhalers in public due to embarrassment (BTS, 2023). Education from healthcare professionals supports teenagers in understanding and managing their asthma effectively (NICE, 2021).
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The Human respiratory system allows or enables the Human body to take in O2 oxygen and release CO2, carbon dioxide, which are vital for energy production in cells. It is separated into two parts: first the upper respiratory area, tract and second the lower respiratory area, tract. The upper area, tract includes the nose, nasal cavity, pharynx, and larynx, while the lower area, tract consists of the trachea, bronchioles, bronchi, and lungs (Marieb & Hoehn, 2022).

Air enters the body from the inside the nose or nasal cavity, wherever it is cleaned, moistened and warmed.  After that It passes through the throat and voice box (pharynx and larynx) before reaching the windpipe (trachea), which serves as the main airway. The windpipe (trachea) splits into two air passages (bronchi), each leading to the lung. Inside the lungs, the bronchi branch airways passages, into smaller bronchioles that end in cell clusters of alveoli, tiny air sacs where O2 oxygen and CO2 carbon dioxide are exchanged between the air and the blood (Tortora & Derrickson, 2023).

In The lungs are located the thoracic cavity, separated from the abdomen by the diaphragm, a muscle that helps move air in and out of the lungs. In The right lung has three lobes, and while the left lung has two to make room for the heart. In The inner lining of the respiratory passages contains tiny hair-like (cilia) and the sticky substance, mucus-producing cells, which can help trap dust and microorganisms, keeping the airways clean (Marieb & Hoehn, 2022).  

The pleural membranes surrounding the lungs provide lubrication, preventing friction during respiration. Together, these structures maintain the airflow necessary for gas exchange and protect against infection and irritants.




The Structure of the Human Respiratory System
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The Gas exchange happens in the tiny air sacs alveoli; they are very small air sacs found at very ends of the tiny air passages (bronchioles). Each of alveolus is covered by a complex connection of tiny air sacs capillaries. Both the alveoli and the capillaries have very thin walls, allowing gases to pass easily in between the air inside lungs and blood (Marieb & Hoehn, 2022). 

When a person breathes in, oxygen from the air travels through the alveolar walls inside blood, wherever it binds within haemoglobin inside red blood cells to make form of oxyhaemoglobin. In the meantime, CO2 (carbon dioxide), a effluent gas or off gas made by body cells, that moves from blood inside the alveoli so it can be exhale or throw out (Tortora & Derrickson, 2023).

In this exchange works because what the difference in gas pressures and the moist, thin structure of the alveolar walls. If these walls become thickened or inflamed, as seen in asthma, the transfer of gases becomes less efficient (GINA, 2024).

In asthma, the airways narrow and fill with mucus, which limits airflow and reduces oxygen movement into the blood. This can lead to low oxygen levels (hypoxaemia) and high carbon dioxide levels (hypercapnia) during severe attacks (BTS, 2023). 







The Gas Exchange in the Alveoli    
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The Mechanical respiration refers to that movement or action of the air inside and outside of the lungs. It includes or involves two main stages, first inhalation (breathing in) and exhalation (breathing out), which help keep oxygen and carbon dioxide at healthy levels in the body. This process is managed alongside the respiratory centre inside the brainstem, mainly the lowest part of the brainstem, or medulla oblongata and the pons, which detect and retaliate to any changes inside the amount of O2 oxygen and CO2 carbon dioxide inside the blood (Waugh and Grant, 2018).

During inhalation, this diaphragm, a curved muscle located below or under the lungs, tightens and moving it downward. At same time, the group intercostal muscles between ribs, lift rib cage upward and outward. This increases the space inside the chest, lowers air pressure, and allows fresh air to flow into the lungs through the trachea and bronchi.

When exhalation occurs, this diaphragm is relaxing and moving upward while these ribs return to their normal position. This make decreases the space in the chest cavity, increases the pressure, and forces air containing carbon dioxide out of the lungs (Tortora and Derrickson, 2023).

In people with asthma, the airways become swollen and narrow, making it difficult for air to leave the lungs properly. This can cause air trapping, tightness in the chest, and wheezing (BTS, 2023). 

The breathing cycle is vital for the exchange of gases, enabling oxygen to pass into the bloodstream while removing carbon dioxide and Respiration happens in two stages, exhalation and inhalation.  In the time of inhalation, the diaphragm moves downward, and ribs cage lifts, increasing chest space and allowing air rich in oxygen to enter the lungs (Oxygenated blood). At the time of exhalation, this diaphragm rises and the ribs lower and reducing chest space and pushing out air containing carbon dioxide (Deoxygenated blood), (Weaver, G. (n.d.), The Respiratory System 5023). 
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The respiratory system is lined with delicate epithelial tissue that can become inflamed when exposed to irritants such as cigarette smoke, vaping aerosols, and air pollution. These irritants contain harmful substances, including nicotine, tar, volatile organic compounds, and heavy metals, which can damage cilia and disrupt the normal mucus-clearing mechanisms of the airways (Public Health England, 2021). 

When irritants enter the lungs, the immune system responds by releasing inflammatory mediators such as histamine, leukotrienes, and cytokines. This results in inflammation and swelling of the bronchial lining, excessive mucus secretion, and tightening of the airway passages. These physiological changes increase airway resistance and make breathing more difficult (GINA, 2024).  

In adolescents with asthma, these effects are magnified. Smoking and vaping both exacerbate airway inflammation, reduce lung function, and blunt the effectiveness of corticosteroid medications (Thomson et al., 2022). Vaping liquids often contain propylene glycol and vegetable glycerine, which can cause irritation and inflammation when repeatedly inhaled (Chatterjee et al., 2021). Furthermore, social exposure to respiratory infections in crowded environments such as clubs, pubs, or concerts increases the likelihood of viral-triggered asthma exacerbations (Asthma + Lung UK, 2023). 

The cumulative impact of these irritants can result in chronic airway remodeling a process where repeated inflammation leads to thickened airway walls, loss of elasticity, and permanently reduced airflow. Education about these risks is vital for adolescents to understand that lifestyle choices can directly worsen their asthma and long-term lung health (NICE, 2021). 



The Effect of Smoking and Vaping on Airways. 

[image: A diagram of a lungs

AI-generated content may be incorrect.]


[bookmark: _Toc213235563]Monitoring and Recording Respiratory Function: The Role of Peak Flow Tracking 

Monitoring respiratory function allows individuals with asthma to recognise early signs of deterioration and manage their condition proactively. One of the most effective tools for home monitoring is the peak expiratory flow (PEF) meter, which evaluates the rate at which an individual expels air from their lungs (NHS, 2023). 
The Peak flow readings are compared against the person’s best personal score, known as their personal best, to identify changes in airway function. Regular monitoring helps detect narrowing of the airways before noticeable symptoms appear (GINA, 2024). Patients are often advised to record readings daily and chart them using a Peak Flow Diary or App, noting symptoms and triggers such as exercise, allergies, or exposure to smoke (Asthma + Lung UK, 2023).
Tracking this data enables healthcare professionals to adjust medication dosages and modify asthma action plans accordingly. It also empowers patients to self-manage and identify triggers (BTS, 2023).
For adolescents, incorporating digital tools such as smartphone-based asthma management apps can enhance adherence and engagement (Mortimer et al., 2020).
Education about self-monitoring should emphasise recognising “traffic light zones” (green, amber, red) in peak flow charts, where readings in the amber or red zones signal a need for medical intervention or adjustment of treatment (NICE, 2021).  
 Example use of a Peak Flow Meter (Jo A. Douglass and Timothy S.C. Hinks, 2021)
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Using a Peak Flow Meter: A Clear Guide
1. Prepare the Device: Secure a clean mouthpiece onto the meter before beginning.
2. Position Yourself Correctly:
Stand upright to allow full lung expansion.
Hold the meter flat, making sure the indicator is reset to the starting point. 
Keep your fingers away from the sliding marker to avoid interference.
3. Perform the Test:
Seal your lips around the mouthpiece. Exhale forcefully in one quick burst. Repeat this process three times. Record the highest number shown.

 Example of a Peak Flow Monitoring Chart
[image: sample peak flow chart template1]
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Lifestyle modification is a critical component of asthma management. Evidence suggests that positive behavioural changes can significantly reduce symptom frequency, improve lung function, and enhance overall quality of life (GINA, 2024).
1. Vaping and Smoking Cessation
Stopping vaping and smoking is one of most effective ways to improve respiratory health. Smoking cessation reduces airway inflammation and increases responsiveness to inhaled corticosteroids (Thomson et al., 2022). Adolescents should be provided with support resources such as Stop Smoking Services, behavioral counselling and nicotine replacement therapy within the NHS.
2. Infection Prevention
Vaccination against influenza and COVID-19, combined with good hand hygiene and avoiding close contact with people who are ill, can reduce infection-triggered exacerbations (NHS, 2023).
3. Allergen and Environmental Control 
Reducing contact with potential allergens, such as pet hair, dust mites, and pollen by washing bedding often, using air purifiers, and keeping windows shut when pollen levels are high can help lower the risk of flare-ups (Asthma + Lung UK, 2023).
4. Physical Activity
Regular exercise improves lung capacity and cardiovascular health, though adolescents should use a bronchodilator inhaler before exercise if prescribed and warm up appropriately (BTS, 2023). Swimming, walking, and cycling are beneficial low-impact options.
5. Adherence to Treatment
Consistent use of preventer inhalers (often containing corticosteroids) is essential for reducing airway inflammation. Education on correct inhaler technique ensures that medication is effectively delivered to the lungs (NICE, 2021).
6. Stress Management
Stress and anxiety can worsen asthma symptoms by influencing breathing patterns and immune responses. Mindfulness, breathing exercises, and peer support groups can be effective strategies for psychological well-being (Mortimer et al., 2020).
These interventions must be presented in an age-appropriate and supportive manner, encouraging adolescents to take ownership of their condition rather than viewing asthma as a limitation.  

Table: Evidence-Based Lifestyle Recommendations for Adolescents with Asthma, (GINA, 2024)
	Lifestyle Area
	Recommendation
	Purpose/Benefit

	Physical Activity
	Engage in regular moderate exercise (e.g., walking, swimming).
	Strengthens lungs and improves fitness.

	Healthy Diet
	Eat vegetables, plenty of fruits, and whole grains, no processed foods.
	Reduces inflammation and supports immune health.

	Avoidance of Triggers
	Avoid smoke, dust, air pollution, and strong scents.
	Prevents asthma attacks and breathing difficulties.

	Medication Adherence
	Take prescribed inhalers and medications as directed.
	Keeps symptoms under control and prevents flare-ups.

	Stress Management
	Practice relaxation techniques like yoga or deep breathing.
	Reduces anxiety-related breathing problems.

	Sleep Hygiene
	Maintain a regular sleep routine; avoid late-night screen use.
	Supports recovery and reduces nighttime symptoms.
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Asthma is a persistent respiratory illness characterised by ongoing airway complications that requires a holistic approach to management particularly among adolescents, who may engage in risk-taking behaviours such as smoking or vaping. Understanding the physiology and anatomy of the respiratory system, including mechanical respiration, and gas exchange, allows patients to appreciate how their lifestyle choices directly affect lung health.
Exposure to irritants and infections triggers inflammation and bronchoconstriction, making effective self-monitoring through tools like peak flow measurement essential. Empowering adolescents with the knowledge to recognise symptoms, track lung function, and make informed lifestyle changes, fosters long-term self-efficacy and better clinical outcomes.
The practice nurse’s role is central to this process combining education, support, and evidence-based interventions to promote safe and effective asthma self-management. Through regular clinic reviews, clear communication, and personalised care plans, adolescents can develop the confidence and understanding needed to live healthy, active lives while managing their respiratory health effectively.  
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1. Put the disposable mouthpiece
on the peak flow meter

2. Stand up and hold the peak flow
meter horizontally. Make sure the
pointer is at the end of the scale
nearest the mouthpiece and that your
hand is not restricting the pointer’s
movement

3. Close your lips tightly around the
mouthpiece and blow out as hard
as you can. The pointer will move
up the tube. Do this three times
and use the highest reading
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