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1.Introduction 
[image: ]Asthma is a long-term condition that affects Human lungs and makes breathing difficult. It happens when airways become inflamed and narrow with extra mucus, which leads to ongoing symptoms such as wheezing and shortness of breath. Airflow obstruction is typically reversible. Consequently, individuals often experience symptoms such as wheezing, shortness of breath, chest tightness, and coughing (Global Initiative for Asthma, 2023).  [image: ]Fig.1 Human airways Healthy/Asthma type

Fig.2 Asthma Triggers

Asthma ranges from mild, intermittent episodes to severe, persistent disease that can significantly affect quality of life. Although there is no cure, it can be effectively managed and controlled through appropriate treatment and self-management, particularly with inhaled medications, while avoidance of asthma triggers is essential (World Health Organization, 2022).
It is a multifactorial condition influenced by genetic and environmental factors. Individuals with a family history of asthma or atopic conditions, such as eczema and hay fever, are at increased risk (National Health Service, 2023). Environmental exposures including air pollution, allergens, and chemical irritants also contribute to symptom onset and exacerbations. Additionally, early-life factors such as respiratory infections and tobacco smoke exposure, along with obesity, socioeconomic status, and access to healthcare, play an important role in both the development and management of asthma (Centres for Disease Control and Prevention, 2022; British Lung Foundation, 2021).
[image: ]Understanding these risk factors is important for preventing asthma and improving long-term health outcomes for people living with the condition. Other factors such as obesity, socioeconomic status, and access to healthcare also influence how asthma develops and how well it is managed (British Lung Foundation, 2021). Fig.3 Conditions that can trigger asthma
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2. Structure of the respiratory system
[image: ]The respiratory system is a specialised organ system responsible for gas exchange, enabling oxygen to enter the bloodstream and carbon dioxide to be removed, which is essential for cellular function and homeostasis (Tortora and Derrickson, 2021). It consists of a network of airways and structures that enable breathing and gas exchange. Air enters through the nose and nasal cavity, where it is filtered, warmed, and moistened, with mucus and cilia trapping particles and pathogens. It then moves down the trachea, which is kept open by C-shaped cartilage rings while still allowing flexibility.Fig.4 Human Respiratory system

The trachea splits into two primary bronchi, each leading to a lung. Inside the lungs, these bronchi branch into smaller bronchi and bronchioles, forming a complex network called the bronchial tree. The bronchioles end in tiny air sacs known as alveoli. These are specially adapted for gas exchange, with thin walls and a rich capillary supply that allow oxygen to enter the blood and carbon dioxide to be removed for exhalation.

The large number of alveoli provides an extensive surface area, making gas exchange highly efficient (Marieb and Hoehn, 2019).
[image: ]The lungs are located within the thoracic cavity and are protected by the rib cage, which helps guard them against injury. Below the lungs is the diaphragm, a dome-shaped muscle essential for breathing. When inhaling, the diaphragm contracts and flattens, increasing the space within the thoracic cavity and drawing air into the lungs. During exhalation, it relaxes and returns to its dome shape, reducing the cavity’s volume and helping to push air out of the lungs (Tortora and Derrickson, 2020).Fig.5 Lung’s ribs cage 

Mechanical Respiration

Mechanical respiration refers to the movement of air into the lungs during inhalation and out of the lungs during exhalation. This process is vital for allowing oxygen to enter the bloodstream and carbon dioxide to be expelled, thereby supporting cellular metabolism and maintaining homeostasis. This process is driven by pressure changes within the thoracic cavity, created by the coordinated action of respiratory muscles and the elastic properties of the lungs and thoracic wall. Inhalation or inspiration is an active process involving the contraction of respiratory muscles. The diaphragm contracts and flattens, while the external intercostal muscles elevate the rib cage upwards and outwards, increasing the volume of the thoracic cavity.                                                


[image: ]This expansion reduces intrapulmonary pressure below atmospheric pressure, causing air to flow into the lungs and allowing oxygen to reach the alveoli for gas exchange (Guyton and Hall, 2021). Lung expansion is supported by their elastic properties and their connection to the thoracic wall via the pleural membranes.Fig.6                               Inhalation                   Exhalation 



Exhalation or expiration is typically a passive process during normal breathing. It occurs when the diaphragm relaxes and returns to its dome-shaped position, while the external intercostal muscles relax, causing the rib cage to move downward and inward. This reduces the volume of the thoracic cavity, increasing intrapulmonary pressure above atmospheric pressure and forcing air out of the lungs. During forced exhalation, such as during exercise or coughing, the internal intercostal and abdominal muscles contract to further decrease thoracic volume and increase pressure, allowing air to be expelled more rapidly and enhancing carbon dioxide removal. While normally passive, this process becomes active during forced respiration (Tortora and Derrickson, 2020).


3.Gas exchange in lungs  
[image: ]Gas exchange occurs in the alveoli, where oxygen enters the bloodstream and carbon dioxide is removed. The alveoli are thin-walled air sacs surrounded by capillaries, providing a large surface area for diffusion (Marieb and Hoehn, 2019; Guyton and Hall, 2021). Oxygen moves from the alveoli into the blood due to a higher concentration gradient and binds to haemoglobin for transport to body tissues. Meanwhile, carbon dioxide, a waste product of respiration, diffuses from the blood into the alveoli and is expelled during exhalation (Tortora and Derrickson, 2020).Fig.7 Gas exchange in lungs 

Gas exchange maintains the balance of oxygen and carbon dioxide in the blood, supporting cellular function and homeostasis (Guyton and Hall, 2021). However, exposure to irritants such as dust, smoke, pollen, and air pollution can trigger airway inflammation (World Health Organization, 2022; British Lung Foundation, 2021). These irritants activate immune cells in the airway lining, leading to the release of chemical mediators including histamines, cytokines, leukotrienes, and prostaglandins. These substances increase vascular permeability, recruit additional immune cells, and promote smooth muscle contraction, resulting in airway swelling, bronchoconstriction, and increased mucus production (Guyton and Hall, 2021; Marieb and Hoehn, 2019).In some cases, fluid accumulation may also occur. Together, these effects narrow the airways, impair airflow, and lead to symptoms such as wheezing, coughing, chest tightness, and shortness of breath (Guyton and Hall, 2021; Marieb and Hoehn, 2019).
Inflammation and swelling of the airways cause narrowing, restricting airflow into and out of the lungs. Irritation also stimulates excess mucus production, further obstructing the airways (Global Initiative for Asthma, 2023). These changes reduce oxygen uptake and impair carbon dioxide removal, leading to symptoms such as shortness of breath, wheezing, coughing, and chest tightness. Over time, repeated episodes can worsen respiratory function and overall lung health. In severe or chronic cases, prolonged exposure to respiratory irritants can lead to structural damage in lung tissue, reducing lung compliance and limiting the lungs’ ability to expand and contract efficiently. This decreased elasticity makes breathing more difficult and can progressively worsen respiratory symptoms (Tortora and Derrickson, 2020). These effects emphasise the importance of minimising exposure to environmental irritants to preserve lung function
Gas exchange occurs in the alveoli, where oxygen diffuses into the bloodstream and binds to haemoglobin, while carbon dioxide diffuses out to be exhaled (Marieb and Hoehn, 2019; Guyton and Hall, 2021). This process is essential for maintaining homeostasis. However, repeated inflammation in chronic conditions can further damage lung tissue and progressively impair respiratory function (Tortora and Derrickson, 2020).
---------------------------------------------------------------------------------------------------------------------------

 4. Recording and tracking respiratory functions
[image: ]Peak flow monitoring is a method used to measure peak expiratory flow rate (PEFR), which represents the maximum speed at which air can be forcefully expelled from the lungs during a single exhalation. This measurement provides an objective assessment of airway obstruction, making it a valuable tool in asthma management. As airway narrowing can occur before noticeable symptoms develop, regular monitoring enables early detection of exacerbations and supports timely intervention (Global Initiative for Asthma, 2023).Fig. 8 Recording and tracking

In addition, peak flow monitoring supports the evaluation of treatment effectiveness, as persistently low readings may indicate poor asthma control, inadequate medication, or continued exposure to triggers (Guyton and Hall, 2021; Marieb and Hoehn, 2019; British Lung Foundation, 2021; National Health Service, 2023).
Personalised Asthma Action Plans
Asthma management often includes the use of personalised action plans, which commonly adopt a “traffic light” system based on an individual’s personal best peak expiratory flow rate. This system helps guide self-management by categorising symptoms and peak flow (CDC, 2022).
Green zone (80–100% of personal best): Indicates that breathing is well controlled and the patient should continue their regular medications as prescribed.
Yellow zone (50–79%): Signals caution, suggesting that symptoms may be worsening. This may require adjusting medication, increasing monitoring, or consulting a healthcare professional.
Red zone (<50%): Represents a medical emergency. Immediate use of a rescue inhaler and urgent professional medical attention are necessary.                                                         (Global Initiative for Asthma, 2023).
Recording daily peak expiratory flow (PEF) and noting things like environment, activity, or stress helps patients identify triggers such as pollen, smoke, cold air, or exercise that worsen their breathing. This allows them to take steps to prevent symptoms. Combining PEF records with these factors also helps identify triggers like allergens or exercise (World Health Organization, 2022).                                                                                                          Long-term monitoring helps identify patterns in lung function, allowing early treatment changes and reducing the risk of complications (Guyton and Hall, 2021; Marieb and Hoehn, 2019; Tortora and Derrickson, 2020). In contrast, not monitoring PEFR can delay detection of problems, make treatment less effective, and increase the risk of severe attacks and hospitalisation (British Lung Foundation, 2021; Global Initiative for Asthma, 2023; World Health Organization, 2022).
[image: ]    [image: ]Fig.10 Monitoring PEFR
Fig.9 Traffic light system to monitor PEFR
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5. Recommendations
[image: No photo description available.]                                                                                                                                         Effective asthma management requires a combination of medical treatment, self-management, and lifestyle modifications. Health and social care strategies aim to empower individuals, reduce symptoms, and improve overall quality of life (World Health Organization, 2022; Global Initiative for Asthma, 2023).Fig.11 Managing Asthma


a) Personalised Asthma Management
Individual asthma action plans often use a “traffic light” system to guide medication use and indicate when medical attention is needed (Global Initiative for Asthma, 2023). Regular check-ups, including reviewing inhaler technique and medication, are essential for maintaining control (World Health Organization, 2022).
b) Health Promotion and Environmental Approaches
Avoiding triggers such as pollen, dust, smoke, and air pollution helps prevent flare-ups (CDC, 2022). Maintaining clean, smoke-free indoor air by reducing damp or mould and using air purifiers can also ease symptoms (Guyton and Hall, 2021).
c) Lifestyle and Behavioural Strategies
Regular moderate exercise supports respiratory and cardiovascular health, though some individuals may need inhalers before activity (Marieb and Hoehn, 2019). A balanced diet, healthy weight, stress management, and adequate sleep can reduce inflammation and prevent symptom worsening (Guyton and Hall, 2021).
d) Education and Social Support
Education on triggers, inhaler use, and symptom recognition is key for self-management (British Lung Foundation, 2021). Monitoring peak flow and using inhalers correctly, alongside personalised written action plans, helps guide treatment and timely medical care.
Social support from healthcare services, family, and community programs improves treatment adherence and reduces anxiety, leading to better outcomes (National Health Service, 2023).
Consequences of Poor Management. such as neglecting regular monitoring, failing to avoid known triggers, or ignoring lifestyle recommendations, can result in more frequent and severe asthma attacks. Recurrent exacerbations may cause progressive airway inflammation, leading to long-term structural changes in the lungs (e.g. airway remodelling), reduced lung function, and an increased risk of hospitalisation.
Beyond physical health, poorly controlled asthma can significantly affect quality of life, and limit participation in physical activity, work, and social interactions. Sleep disturbances and increased anxiety about sudden attacks can also occur, further affecting mental health and daily functioning. The combined physical, psychological, and social impacts highlight the importance of comprehensive management strategies that integrate medication, lifestyle interventions, education, and social support (World Health Organization, 2022; Global Initiative for Asthma, 2023).
6. Conclusion
In conclusion, asthma is a complex, long-term respiratory condition that affects the structure and function of the airways, leading to inflammation, narrowing, and impaired gas exchange. While its severity can vary, the condition can significantly impact an individual’s quality of life if not properly managed. Understanding the anatomy and physiology of the respiratory system, alongside the mechanisms of mechanical respiration and gas exchange, is essential in recognising how asthma disrupts normal breathing.
Effective management relies on a combination of medical treatment, regular monitoring such as peak flow measurement, and personalised asthma action plans. Equally important are lifestyle adjustments, trigger avoidance, and patient education, all of which empower individuals to take control of their condition. Without appropriate management, asthma can lead to worsening symptoms, long-term lung damage, and reduced overall wellbeing. Therefore, a comprehensive and proactive approach is crucial in minimising complications and supporting individuals to maintain a healthy and active life.
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