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Introduction
Asthma is a chronic lung disease characterised by inflammation of the airways. This causes the muscles around the airways to tighten, the lining to swell, and mucus to build up, making breathing difficult. 
Key symptoms include wheezing, shortness of breath, chest tightness, and coughing. These symptoms can vary in severity and frequency, and sometimes they worsen suddenly in what is known as an asthma attack or exacerbation.  Although there is no cure for asthma, it can often be well controlled through medication (such as inhalers) and by avoiding triggers. (NHS, 2025)

Risk factors associated with asthma are:
Genetic or Family History:  Family history with asthma significantly is likely of developing the condition. Genetic proposal related to airway hyperreactivity, and immune responses plays a major role (WHO, 2024).
Allergies (Atopy): Conditions such as allergic rhinitis, eczema, and food allergies are strong predictors of asthma development. Sensitisation to allergens like dust mites, pet dander, mould, and pollen contributes to asthma risk
 
Environmental Exposures: Exposure to air pollution, including ozone raises asthma risk. Indoor triggers such as tobacco smoke, cleaning chemicals, and mould are associated with increased asthma incidence. 
Respiratory Infections in Early Childhood: Severe viral infections in infancy, especially from RSV or rhinovirus, are linked to higher asthma risk later in life.

Occupational Exposures: Jobs involving chemicals, dusts, fumes, or sensitizers (e.g., flour dust, isocyanates) can lead to adult-onset asthma.
 
Tobacco Smoke Exposure: Active smoking increases asthma risk in adults, while second hand smoke exposure raises risk in children.
Maternal smoking during pregnancy is associated with impaired lung development and higher risk of childhood asthma.

Obesity: Obesity is strongly associated with a higher risk of asthma and more severe symptoms, likely due to inflammatory and mechanical factors.

Socioeconomic Factors: Limited access to healthcare, increased exposure to pollutants, and crowded housing environments contribute to asthma burden. 

Gender and Age: Boys are more likely than girls to develop asthma in childhood, whereas adult women have higher asthma prevalence than adult men.  (WHO,2024)






The structure of the respiratory system.
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(Cleveland clinic, 2023)







Process of Mechanical Respiration.
Inhalation (Inspiration):
The diaphragm contracts and moves downward.
The intercostal muscles contract, lifting the ribcage.
The chest cavity expands, lowering internal pressure.
Air is drawn into the lungs through the airways.
 Exhalation (Expiration):
The diaphragm relaxes and moves upward.
The ribcage moves downward and inward.
The chest cavity becomes smaller, increasing air pressure.
Air is pushed out of the lungs.
In normal breathing, exhalation is passive. However, in asthma, it becomes active and difficult because narrowed airways trap air.
The respiratory system is responsible for exchanging gases between the body and the environment, it consists of the upper and lower respiratory tracts.
(Cleveland Clinic, 2024).
The lower respiratory tract comprises the trachea, or windpipe, a flexible tube that directs air to the lungs. 
The bronchi and bronchioles branch out from the trachea, distributing air throughout the lungs. 
The lungs, a pair of organs where gas exchange occur. Each lung contains alveoli, tiny sacs surrounded by capillaries, where oxygen enters the blood and carbon dioxide is removed. 
The diaphragm and intercostal muscles, muscles that facilitate breathing by changing thoracic volume, play a crucial role in this process. (Mayo Clinic, 2025)
During inhalation, the diaphragm contracts and moves downward, while the external intercostal muscles contract, lifting the ribs upward and outward. This increases the thoracic cavity volume, reducing internal air pressure and allowing air to flow into the lungs. (Speller, 2022) 
Structure of the gas exchange system.
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Gas exchange occurs in the alveoli, tiny air sacs in the lungs where air and blood come into close contact. Surrounded by a dense network of pulmonary capillaries, each alveolus forms a thin respiratory membrane that allows gases to diffuse efficiently. (BBC, 2024)
Oxygen movement from alveoli to blood.
When fresh air enters the alveoli, the partial pressure of oxygen (PO₂) in the alveolar air is higher than that in the deoxygenated blood arriving from the pulmonary arteries.

Carbon dioxide movement from blood to alveoli.
Carbon dioxide (CO₂) moves in the opposite direction. When deoxygenated blood reaches the lungs, it has a higher partial pressure of CO₂ (PCO₂) than the alveolar air. This causes CO₂ to diffuse out of the blood and into the alveoli.  Although CO₂ gradients are smaller than those of oxygen, CO₂ diffuses more readily through the membrane, making it an efficient exchanger (Sulich, 2018).

Ventilation–perfusion matching.
Effective gas exchange also depends on matching airflow (ventilation) to blood flow (perfusion) in different lung regions. The body actively adjusts airway diameter and capillary blood flow to improve this matching, ensuring efficient oxygen uptake and CO₂ removal. (Speller, 2024)




How irritants cause swelling in lung tissue and how this affects respiration.
When irritants like smoke, pollutants, or chemical fumes enter the respiratory system, they damage and inflame the epithelial lining of the airways and alveoli. This irritation triggers an inflammatory response designed to protect the tissue (Sulich, 2018)

Immune activation: 
Irritants stimulate alveolar macrophages, mast cells, and epithelial cells, causing them to release inflammatory mediators such as histamine, interleukins, and prostaglandins (Monitoring severe asthma symptoms | Asthma + Lung Uk, 2025). These substances increase local blood flow and attract additional immune cells, amplifying the inflammatory response.
 
Swelling from increased capillary permeability: 
Inflammatory mediators make the capillary walls more permeable, allowing fluid to leak into surrounding tissues. This results in oedema (swelling) of the bronchi, bronchioles, and sometimes the alveoli. (Dezube, 2023)
 
Increased mucus production:
Irritants also cause goblet cells and mucous glands to secrete excessive mucus, adding to airway obstruction. (West, 2012)
 





Impact of swelling on respiration:
Narrowed airways:
Swelling and mucus significantly reduce airway diameter, increasing airway resistance. This makes breathing more difficult and can cause wheezing and shortness of breath.

Reduced airflow to alveoli: 
Narrowed and partially blocked airways decrease the amount of air reaching the alveoli, reducing alveolar oxygen levels and limiting the air available for gas exchange.

Impaired gas exchange:
Swelling around the alveoli increases the thickness of the respiratory membrane, reducing the rate of oxygen and carbon dioxide diffusion. This may lead to hypoxia (low blood oxygen) and hypercapnia (elevated CO₂), making respiration less efficient.




How peak flow monitoring supports safe asthma management.
Peak expiratory flow (PEF) is a measure of how fast a person can blow air out of their lungs. In asthma, airway inflammation and bronchoconstriction reduce this flow. Regularly recording peak flow allows individuals to monitor changes in their airway function over time and detect early signs of worsening asthma. (Asthma and Lungs UK 2025)
Early identification of airway narrowing:
Tracking peak flow allows people to spot falling readings before symptoms occur. Asthma can worsen gradually, and individuals may not immediately notice breathlessness or wheezing. A consistent drop in peak flow shows that the airways are narrowing even if the person feels well. This early warning helps prevent severe asthma attacks, emergency hospital visits and uncontrolled inflammation. (NHS website, 2017)
Monitoring patterns and triggers:
Recording readings over weeks or months helps individuals identify: Trigger-related declines (e.g., pollen, cold air, exercise, smoke). Time-of-day patterns (morning dips are common) and variability indicating poor asthma control. (Asthma and Lungs UK 2025)
Recognising these patterns helps individuals avoid triggers and adjust management strategies.
Supporting the asthma action plan
Asthma action plans often divide peak flow results into three colour zones: Green zone (80–100% of personal best): Asthma controlled. Yellow zone (50–79%): Caution increase medication or use reliever and red zone (<50%): Medical alert seeks urgent care.
By recording readings and comparing them to their personal best, individuals can follow evidence-based steps for medication use and safety.
Improving medication management: 
Peak flow readings help individuals and healthcare professionals evaluate whether treatments are working. This supports decisions on adjusting preventer inhaler dosage, timing reliever medication and assessing the effectiveness of long-term control therapy.
 
Enhancing communication with healthcare professionals:
Peak flow charts provide objective data, which is more reliable than symptom-based reporting. This helps to Identify deterioration, diagnose poor control, tailor treatment plans and evaluate response to new medications. It also improves patient safety by supporting timely interventions. (NHS website, 2017)
Increasing patient awareness and self-management:
By tracking peak flow, individuals become more aware of how their lungs behave daily. This empowers them to: Recognise warning signs, take medication correctly, avoid risky situations and make informed decisions about exercise or activity. (WHO, 2024)


Lifestyle changes that can help improve asthma control.
Lifestyle changes play an important role in maintaining good respiratory health and preventing asthma symptoms. It can significantly improve asthma control and overall respiratory health. When combined with peak flow monitoring and medical treatment, these changes help maintain stable lung function and reduce the risk of acute attacks.
 

Reducing exposure to triggers: 
Avoiding known asthma triggers, such as tobacco smoke (which is a major cause of increased airway irritation, as recommended by NICE in 2020), dust mites, pet dander, mould, and pollen, can significantly reduce airway inflammation and make peak flow readings more stable.  Using allergen-proof bedding, regular vacuuming and using dehumidifiers.
Avoiding strong chemical fumes: cleaning sprays, and air pollution, which can cause airway swelling. The impact of reducing triggers is fewer triggers, less airway inflammation, fewer drops in peak flow, and improved overall control.
Maintaining a healthy weight: Research shows that individuals who are overweight or obese have worse asthma control, more severe symptoms, and lower baseline peak flow values. Gradual weight loss through a balanced diet and regular physical activity, which improves lung mechanics and reduces airway inflammation (as recommended by GINA in 2024). The impact of weight reduction is easier breathing, improved lung expansion, and higher and more stable peak flow readings.
Regular physical activity:
Moderate exercise strengthens respiratory muscles and improves overall lung capacity. Engaging in moderate aerobic activity (e.g., walking, swimming, cycling) 3–5 times per week. Using a reliever inhaler before exercise if recommended by a doctor and avoiding exercising in cold, dry air or polluted environments.
The impact of regular physical activity is better cardiovascular and respiratory fitness, improved airflow, better peak flow readings, and reduced breathlessness. (Treatmentofasthma.org, 2025)
Breathing exercises:  can help improve lung function and reduce asthma symptoms. While specific breathing exercises are not mentioned in the provided text, they are an important component of asthma management and can be beneficial for individuals with asthma. Breathing techniques can improve airway function and reduce asthma symptom. By practising these breathing techniques: Buteyko breathing technique: This technique has been shown to reduce hyperventilation and improve symptoms, Diaphragmatic breathing: This technique strengthens lung efficiency. And Pursed-lip breathing: This technique keeps airways open longer and reduces shortness of breath. Improved breathing control leads to reduced airway irritation and more stable peak flow results.
 
Improved indoor air quality: Air quality significantly affects inflammation of the airways. Using HEPA air filters or purifiers to reduce airborne allergens. Maintaining humidity between 30–50% to prevent dust mites and mould and ensuring good ventilation while cooking. Cleaner indoor air reduces exposure to irritants and fewer peak-flow fluctuations. (Treatmentofasthma.org, 2025)

Stress management: Stress can trigger asthma symptoms through hormonal changes that tighten the airways. Practising relaxation techniques such as mindfulness, yoga, meditation, or guided breathing. Maintaining regular sleep patterns. Lower stress reduces airway hyper-responsiveness and improves asthma control.
 
Adherence to medication routines: While not a lifestyle choice in the traditional sense, maintaining a consistent medication routine is a behavioural change that significantly improves asthma outcome. Using preventer inhalers daily as prescribed. Checking inhaler technique regularly. And using peak flow monitoring to detect declining control early. (WHO, 2023)













Conclusion
Asthma, a chronic condition that affects the airways by causing inflammation, swelling, and heightened sensitivity to irritants. Understanding the respiratory system’s structure and normal breathing and gas exchange mechanisms explains why asthma can make breathing difficult. When airways narrow and become irritated, less oxygen reaches the bloodstream, and carbon dioxide removal becomes inefficient. This leads to common symptoms like wheezing, shortness of breath, and coughing.
Effective asthma management involves regular monitoring, such as using peak flow readings, to detect early changes in lung function. Alongside prescribed medical treatments, evidence-based lifestyle choices, including avoiding triggers, staying physically active, maintaining a healthy weight, and avoiding smoking, significantly improve respiratory health and reduce asthma flare-ups. By understanding the condition and taking proactive steps, individuals with asthma can achieve better control, improved quality of life, and safer long-term outcomes.
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