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What is Asthma,
Asthma is a chronic inflammatory disorder of the airways that affects the normal movement of air in and out of the lungs. It causes the airways to become hyperresponsive, meaning they react strongly to triggers such as allergens, exercise, cold air, or smoke. When this reaction happens, the bronchial tubes narrow, the airway lining becomes inflamed, and the body produces excess mucus, making breathing difficult (NHS, 2023; Global Initiative for Asthma (GINA), 2023).
Asthma is one of the most common long-term conditions in the UK, affecting around 5.4 million people, of which 1.1 million are children and teenagers (Asthma + Lung UK, 2022). Although asthma cannot be cured, it can be managed effectively with the correct treatment plan, including reliever inhalers (usually blue), preventer inhalers containing corticosteroids, and regular monitoring.
Common symptoms of asthma include:
· Wheezing (a whistling sound when breathing)
· Shortness of breath
· Chest tightness or pressure
· Persistent or night-time coughing
These symptoms can vary from mild to severe. During a severe asthma attack, the airways become so narrow that oxygen struggles to reach the lungs, which can be life-threatening and requires urgent medical treatment (NHS, 2023).

Why Asthma Management Is Important in Adolescents
Adolescence is a particularly high-risk period for poorly controlled asthma due to major social and behavioural changes. Young people may:
· Spend more time in crowded indoor spaces, increasing exposure to respiratory viruses.
· Experiment with smoking or vaping, which irritates and damages airway tissue.
· Participate in strenuous sports without proper inhaler planning.
· Experience stress and hormonal changes, which can trigger asthma symptoms.
· Become inconsistent with using preventer inhalers, believing they no longer need them.
Studies show that teenagers are more likely to forget or intentionally skip preventer inhalers, leading to inflammation building up in the airways even when symptoms are not obvious (Holley et al., 2021). This is one of the main reasons adolescents are at a greater risk of dangerous asthma exacerbations.
Additionally, some adolescents wrongly believe they have “outgrown” asthma if symptoms appear to improve during childhood. However, airway inflammation often remains and can flare up again during illness, exercise, or trigger exposure (Martinez, 2021). This makes education and self-awareness essential.

Why Understanding Asthma Matters
Learning how asthma affects the lungs helps adolescents understand:
· Why they need preventer inhalers every day (to reduce inflammation)
· How to identify triggers and avoid severe flare-ups
· When to use their reliever inhaler
· How to track symptoms and peak flow changes over time
Improving awareness and self-management has been shown to reduce hospital admissions and improve long-term health outcomes (Nielsen et al., 2022).
This report will therefore explain how the respiratory system works, how asthma affects breathing, and provide guidance on safe and effective asthma self-management strategies for young people.
The structure of the respiratory, 
The respiratory system is responsible for supplying the body with oxygen and removing carbon dioxide produced during cellular respiration. It is made up of a series of airways and supporting structures that work together to allow effective breathing and gas exchange. The major anatomical structures include:
1. Nasal cavity – Air enters through the nose, where it is filtered, warmed, and moistened. Tiny hairs called cilia trap dust and microorganisms to prevent them from reaching the lungs.
2. Pharynx – A muscular tube at the back of the throat that forms a shared passageway for both food and air. During breathing, air is directed from the nasal cavity into the respiratory tract.
3. Larynx – Commonly known as the voice box, the larynx contains the vocal cords and plays a key role in speech. It also protects the airway by preventing food from entering the trachea.
4. Trachea – A strong, flexible airway tube supported by C-shaped cartilage rings that prevent collapse. The trachea transports air from the throat to the bronchi.
5. Bronchi – The trachea divides into two bronchi, each entering one lung. These bronchi continue to branch like a tree into smaller airways.
6. Bronchioles – These are the smallest air passages leading to the alveoli. They contain smooth muscle that can tighten or relax to control airflow. In asthma, these muscles tighten excessively (bronchoconstriction).
7. Alveoli – Tiny balloon-like air sacs surrounded by capillaries. They provide a large surface area for gas exchange. Oxygen moves into the bloodstream, and carbon dioxide moves out to be exhaled.
8. Diaphragm – A dome-shaped muscle located beneath the lungs. It is the primary muscle used during breathing.
9. Intercostal muscles – Located between the ribs, these muscles assist in expanding and contracting the rib cage to support inhalation and exhalation.
10. Pleura – Thin membranes that line the lungs and chest cavity, producing lubricating fluid to reduce friction during breathing movements.

Mechanical Respiration (Breathing)
Breathing involves two main phases:
	Phase
	What Happens
	Result

	Inhalation
	Diaphragm contracts and flattens; rib cage lifts
	Space in the chest increases and air is drawn into the lungs

	Exhalation
	Diaphragm relaxes and rises; rib cage lowers
	Space in the chest decreases and air is pushed out



Mechanical respiration ensures that fresh oxygen enters the lungs and carbon dioxide is removed from the body.
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Figure 1: Respiratory System Diagram (Wikimedia Commons, Public Domain).
Gas exchange in the Lung,
Gas exchange takes place in the alveoli, tiny balloon-shaped structures located at the end of the bronchioles. Each alveolus is surrounded by a dense network of capillaries, which allows gases to pass easily between the lungs and the bloodstream. The walls of the alveoli and the capillaries are extremely thin (only one cell thick), allowing rapid diffusion of gases (NHS, 2023).
When we inhale, the air entering the lungs contains a high concentration of oxygen. Because there is more oxygen in the alveoli than in the capillary blood, oxygen diffuses across the alveolar membrane and into the red blood cells. There, it attaches to haemoglobin, a protein that allows oxygen to be carried throughout the body to organs and tissues that need it for energy.
At the same time, the blood returning to the lungs contains a high concentration of carbon dioxide, a waste product produced by the cells of the body during respiration. Because the concentration of carbon dioxide is higher in the blood than in the alveoli, carbon dioxide diffuses out of the blood and into the alveoli, where it is removed from the body during exhalation.

Effective gas exchange relies on:
· A large surface area of alveoli
· Moist surfaces to dissolve gases
· Good blood circulation to carry gases to and from the lungs
· Clear, open airways to allow oxygen to reach the alveoli
If the airways are inflamed, narrowed or filled with mucus -as in asthma- the flow of air into the alveoli is disrupted. This can reduce the amount of oxygen entering the bloodstream, causing symptoms such as:
· Shortness of breath
· Rapid breathing
· Fatigue
· Dizziness
· Difficulty speaking during severe symptoms
During an asthma attack, the airway walls swell and the smooth muscles tighten, making it harder for air to reach the alveoli. This means less oxygen is available to the body, which can be dangerous if not treated quickly (Asthma + Lung UK, 2022).
Impact of Irritants and Respiratory Inflammation
Asthma symptoms are often triggered when irritants enter the airway. Common irritants include cigarette smoke, vaping aerosols, pollen, dust mites, mould spores, cold air, and viral infections.

When irritants enter the airways, the immune system responds by releasing inflammatory chemicals. This causes:

• Bronchoconstriction: tightening of the airway muscles
• Oedema: swelling of the airway lining
• Excess mucus production

These changes narrow the airways and make breathing difficult (British Thoracic Society, 2022).

Smoking and vaping are especially harmful. Smoke damages cilia, which are small hair-like structures that help clear mucus. Vaping liquids often contain chemicals such as propylene glycol and metallic particles that irritate the airway lining. This increases inflammation and the risk of respiratory infections, worsening asthma symptoms.
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Figure 2: Healthy vs Asthmatic Airways (Public Domain/Illustrative Use).
Monitoring Respiratory Health (Peak Flow Readings)
A peak flow meter measures how quickly a person can blow air out of their lungs. Regularly recording peak flow readings helps individuals recognise early signs of worsening asthma before symptoms appear.
Peak flow monitoring can help to:
• Identify triggers
• Check how well medication is working
• Show when medical advice is needed
Results are usually recorded using a traffic light system:
• Green zone – good control
• Yellow zone – caution, treatment adjustment may be needed
• Red zone – medical emergency
This allows individuals to respond early and prevent severe asthma attacks (Asthma UK, 2023).
Evidence-Based Lifestyle Change Recommendations
McNeill et al. (2018) found that vaping may be less harmful than smoking but still irritates the airways. However, some researchers were connected with vaping companies, which may affect the reliability of the findings.
Yousef et al. (2020) found lung function improved significantly after quitting smoking, though the study’s sample size was small.
Chan et al. (2019) found that regular aerobic exercise improved asthma control and increased peak flow readings, but maintaining consistent exercise routines may be difficult for some individuals.
Singh & Kumar (2021) found that diets high in antioxidants reduced airway inflammation, although the study relied on self-reported dietary data, which may not be completely accurate.
These findings suggest that quitting smoking or vaping, exercising regularly, and eating a diet rich in fruits and vegetables can help support asthma control. However, individuals need guidance, motivation, and support to make long-term lifestyle changes.
Conclusion
Asthma is a chronic respiratory condition that requires ongoing management. Education is essential to help individuals understand how their respiratory system functions and how certain irritants can worsen asthma symptoms. Monitoring respiratory health using peak flow meters can help detect changes early. Lifestyle adjustments such as avoiding smoke exposure, maintaining physical activity, and following a healthy diet can improve asthma control. Healthcare professionals play a crucial role in providing guidance and encouragement to help adolescents manage their condition safely and confidently.
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