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Asthma Education Report
Introduction:
Understanding Asthma and Its Risk Factors
Asthma is a chronic inflammatory disorder of the airways characterised by episodes of wheezing, breathlessness, chest tightness and coughing. It is one of the most common long‑term conditions affecting young people in the UK, with approximately 1.1 million children and adolescents currently diagnosed (Asthma + Lung UK, 2023). Asthma is caused by persistent inflammation and hyper‑responsiveness of the bronchial tubes, which narrow in response to triggers such as allergens, irritants, infections or exercise. This narrowing makes it difficult for air to move in and out of the lungs, leading to the characteristic symptoms of an asthma attack.
Adolescence is a particularly vulnerable period for individuals with asthma. During this stage, young people experience hormonal changes, increasing independence, and lifestyle transitions that may negatively influence their health behaviours. Many adolescents begin experimenting with smoking or vaping, attending crowded social venues, or neglecting regular medication use. NICE (2021) highlights that poor adherence to inhaled corticosteroids and increased exposure to environmental irritants are major contributors to asthma exacerbations in this age group.
Key Risk Factors for Asthma in Adolescents
1. Smoking and Vaping: Tobacco smoke and vaping aerosols contain chemicals that irritate and inflame the airways. Adolescents who smoke or vape are significantly more likely to experience severe asthma symptoms and hospital admissions.
2. Respiratory Infections Viral infections such as colds, flu and COVID‑19 are among the most common triggers of asthma attacks in young people.
3. Environmental Allergens Pollen, dust mites, mould spores and pet dander can trigger airway inflammation.
4. Air Pollution Exposure to particulate matter (PM2.5), nitrogen dioxide and ozone is associated with increased asthma symptoms, particularly in urban areas.
5. Poor Medication Adherence 
Many adolescents forget or choose not to take their preventer inhalers, increasing their risk of exacerbations.
6. Stress and Emotional Factors 
Anxiety and stress can worsen symptoms by increasing breathing rate and airway sensitivity.
Understanding these risk factors is essential for adolescents to engage effectively with their asthma care plans and reduce the likelihood of severe exacerbations.
b) Structure of the Respiratory System and the Process of Mechanical Respiration
The respiratory system is responsible for supplying oxygen to the body and removing carbon dioxide. It consists of the upper respiratory tract (nose, nasal cavity, pharynx and larynx) and the lower respiratory tract (trachea, bronchi, bronchioles and alveoli).
Structure of the Respiratory System
· Nose and Nasal Cavity: Warm, filter and humidify incoming air.
· Pharynx and Larynx: Conduct air to the trachea and protect the airway during swallowing.
· Trachea: A flexible tube supported by cartilage rings, carrying air to the bronchi.
· Bronchi and Bronchioles: Branching tubes that distribute air throughout the lungs.
· Alveoli: Tiny air sacs surrounded by capillaries where gas exchange occurs.
The lungs are protected by the ribcage and separated from the abdominal cavity by the diaphragm, a dome‑shaped muscle essential for breathing.
Mechanical Respiration
Mechanical respiration refers to the physical movement of air into and out of the lungs. It includes two main processes:
Inhalation (Inspiration)
· The diaphragm contracts and flattens, increasing the vertical dimension of the thoracic cavity.
· The external intercostal muscles contract, lifting the ribcage upward and outward.
· This increases thoracic volume and decreases pressure inside the lungs.
· Air flows into the lungs to equalise the pressure difference.
Exhalation (Expiration)
· The diaphragm relaxes and rises.
· The intercostal muscles relax, lowering the ribcage.
· Thoracic volume decreases and pressure increases.
· Air is pushed out of the lungs.
In healthy individuals, this process is smooth and efficient. In asthma, however, airway narrowing and inflammation make exhalation particularly difficult, leading to air trapping, wheezing and breathlessness.
c) Gas Exchange in the Lungs: Oxygen Absorption and Carbon Dioxide Removal
Gas exchange occurs in the alveoli, which provide a large surface area and thin membrane for efficient diffusion. The alveolar walls are only one cell thick, allowing oxygen and carbon dioxide to move easily between the air and the bloodstream.
Oxygen Absorption
· Air entering the alveoli contains a high concentration of oxygen.
· Deoxygenated blood arriving from the pulmonary arteries has a lower oxygen concentration.
· Oxygen diffuses across the alveolar membrane into the blood.
· It binds to haemoglobin in red blood cells and is transported to tissues.
Carbon Dioxide Removal
· Carbon dioxide, produced as a waste product of metabolism, is transported back to the lungs in the blood.
· Blood arriving at the alveoli has a higher concentration of carbon dioxide than the air inside the alveoli.
· Carbon dioxide diffuses into the alveoli and is exhaled.
Impact of Asthma on Gas Exchange
In asthma:
· Airway inflammation reduces airflow to the alveoli.
· Mucus plugs may block bronchioles.
· Less oxygen reaches the bloodstream.
· Carbon dioxide removal becomes less efficient.
During severe asthma attacks, this can lead to hypoxia (low oxygen levels) and respiratory acidosis (build‑up of carbon dioxide), both of which are medical emergencies.
d) How Irritants Cause Airway Swelling and the Impact on Respiration
Asthma is fundamentally an inflammatory condition. When irritants such as smoke, vaping aerosols or respiratory infections enter the airways, they trigger an exaggerated immune response.
1. Smoking
Cigarette smoke contains thousands of chemicals, including tar, carbon monoxide and formaldehyde. In adolescents with asthma, smoking:
· Increases airway inflammation
· Damages cilia, reducing the ability to clear mucus
· Increases mucus production
· Causes bronchoconstriction
· Reduces lung function
· Increases the risk of life‑threatening asthma attacks
NHS (2024) identifies smoking as one of the strongest predictors of severe asthma exacerbations in young people.
2. Vaping
Although often marketed as safer, vaping exposes the lungs to:
· Nicotine
· Propylene glycol
· Flavouring chemicals
· Fine particulate matter
Emerging evidence shows vaping increases airway hyper‑responsiveness and may worsen long‑term respiratory health. Some flavouring chemicals have been linked to bronchiolitis obliterans (“popcorn lung”), a serious and irreversible condition.
3. Respiratory Infections
Viral infections cause swelling of the airway lining and increased mucus production. In adolescents with asthma, this can rapidly lead to:
· Narrowed airways
· Increased resistance to airflow
· Difficulty breathing
· Higher risk of hospitalisation
Physiological Impact on Respiration
When the airways swell and narrow:
· Airflow is restricted, especially during exhalation.
· Air becomes trapped in the lungs.
· Breathing becomes laboured.
· Wheezing occurs due to turbulent airflow.
· Oxygen levels may fall.
· Carbon dioxide may accumulate.
This explains why irritants and infections are major triggers for asthma exacerbations.
e) Recording and Tracking Respiratory Function: The Role of Peak Flow Monitoring
Peak flow monitoring is a simple, effective method for adolescents to track their asthma control. A peak expiratory flow (PEF) reading measures how fast a person can blow air out of their lungs. It reflects the degree of airway narrowing.
Benefits of Tracking Peak Flow
1. Early Detection of Deterioration 
Peak flow readings often drop before symptoms appear, allowing early intervention.
2. Monitoring Response to Treatment 
Helps assess whether preventer inhalers are effective.
3. Identifying Triggers 
Patterns in readings can reveal triggers such as smoking, exercise, or infections.
4. Supporting Personalised Asthma Action Plans 
NICE (2021) recommends that all young people with asthma have a written plan including peak flow zones (green, amber, red).
5. Improving Self‑Management 
Adolescents become more aware of their condition and more engaged in their care.
6. Reducing Emergency Admissions 
Early recognition of worsening asthma reduces the risk of severe attacks.
Peak flow monitoring is therefore an essential tool for safe and effective asthma management.
f) Evidence‑Based Lifestyle Recommendations for Improving Asthma Control
Lifestyle behaviours have a significant impact on asthma symptoms and long‑term respiratory health. Evidence‑based recommendations include:
1. Smoking Cessation
Stopping smoking is the most effective lifestyle change for adolescents with asthma. Benefits include:
· Reduced airway inflammation
· Improved lung function
· Fewer asthma attacks
· Better response to inhaled corticosteroids
NHS Stop Smoking Services and youth‑focused interventions provide tailored support.
2. Avoiding Vaping
Although marketed as a safer alternative, vaping still irritates the airways. NICE (2022) advises that young people with asthma should avoid e‑cigarettes due to unknown long‑term risks.
3. Reducing Exposure to Respiratory Infections
Adolescents should be encouraged to:
· Practise good hand hygiene.
· Avoid sharing drinks or vapes.
· Stay away from crowded indoor spaces during peak infection seasons.
· Receive annual flu vaccinations
4. Improving Indoor Air Quality
This includes:
· Regular ventilation
· Avoiding candles, incense and aerosol sprays
· Reducing dust and pet dander
· Using air purifiers if needed
5. Physical Activity
Regular exercise strengthens respiratory muscles and improves lung capacity. However, adolescents should:
· Use their reliever inhaler before exercise if prescribed.
· Warm up gradually.
· Avoid outdoor exercise during high pollution or pollen levels.
6. Healthy Diet
A balanced diet rich in fruits, vegetables and omega‑3 fatty acids supports immune function and reduces inflammation.
7. Stress Management
Stress and anxiety can worsen asthma symptoms. Techniques such as mindfulness, breathing exercises and counselling can help.
8. Medication Adherence
NICE (2021) emphasises the importance of:
· Daily use of preventer inhalers
· Correct inhaler technique
· Regular reviews with healthcare professionals
Lifestyle changes, combined with effective medical management, significantly improve asthma control and reduce the risk of severe exacerbations.
g) Conclusion
Asthma is a chronic inflammatory condition that requires consistent self‑management, particularly among adolescents who may be exposed to new lifestyle risks such as smoking, vaping and crowded social environments. Understanding the structure and function of the respiratory system, the process of mechanical respiration, and the mechanisms of gas exchange helps young people appreciate how asthma affects their breathing.
Irritants such as smoke, vaping aerosols and respiratory infections trigger airway inflammation, swelling and mucus production, making breathing more difficult and increasing the risk of severe asthma attacks. Monitoring respiratory function through peak flow readings enables early detection of deterioration and supports personalised asthma action plans.
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