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[bookmark: _Toc221830118]Introduction 
Asthma is considered to be a chronic lung disorder that is characterized by severe inflammatory reactions. Eventually, the airways of the suffering individual tighten due to swelling, thereby causing the secretion of excessive mucus, which hinders appropriate breathing. According to the discussion conducted by Reddel et al. (2022), asthma is inferred to be a heterogeneous health complication, which majorly affects the respiratory system, and airflow limitation can persist for a longer time depending on the severity. Some of the common symptoms for asthma include wheezing, coughing, shortness, and chest tightness. As a result of triggering reactions associated with allergies, poor lifestyle habits, and viral infections, these exacerbations can elevate while causing discomfort among the suffering individuals. In addition to that, risk factors for the condition of asthma can account for genetic, environmental, hormonal, and personal factors. This can be supported by the article of Li et al (2025), mentioning medical history, allergic reactions, “Mycoplasma pneumoniae” (MP) infection, and increased concentration of neutrophil in the body as risk factors for severe asthma. This report shall highlight the appropriate structure along with the process of the “respiratory system” for a better understanding of the impact on the individual. Also, lifestyle changes and evaluation of the vital signs associated with asthma shall be indicated, which can help the suffering individuals to engage and manage their complicated health condition. 
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Figure 1: Contributing factors of asthma highlighting different mechanism for development of asthma
(Source: Miller et al. 2021)
[bookmark: _Toc221830119]Structure of the respiratory system and process of mechanical respiration
The respiratory system of humans is divided mainly into the lower and the upper tract, which facilitates the exchange of carbon dioxide and oxygen. In support of that, one of the reports presented by Wang et al. (2021) indicated that the respiratory system is in the form of a large structure of a tree where the alveolar surface, along with the airway, is covered by epithelial cells. The lower tract of the respiratory system includes bronchi, trachea, and bronchioles. On the other hand, the upper tract of the respiratory system includes the pharynx, the nasal cavity, the nose, and the larynx. In addition to that, the study of Kia’i and Bajaj (2023) outlined that the lungs in the respiratory system involve alveoli that are linked by the squamous epithelium, which gradually allows for appropriate and easy diffusion of oxygen along with carbon dioxide.             
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Figure 2: Demonstration of respiratory system structure 
(Source: Cruz-Jiménez et al. 2022)
The process of mechanical respiration is inferred to be the rhythmic and physical process incorporating the aspects of inspiration, expiration, pressure dynamics, and mechanical ventilation. As it can be determined that during the stage of inspiration, the respiratory muscles eventually contract, causing an increase in volume within the rib cage that in turn results in a decrease in pulmonary pressure. The discussion of Tran et al. (2021) supports the statement by highlighting that the lungs gradually dilate, thereby decreasing the pressure within the alveoli, which results in the air entering the airways as an appropriate pressure gradient is generated. However, opposite pressure is exerted in the case of expiration. This can be supported by the article of Sundaram and Karthika (2021), mentioning about the pressure gradient in such conditions, the need for air movement in the thorax, which is associated with the determination of resistance, inertia, and compliance in the lung. Oxygen eventually enters the blood of the individual, while carbon dioxide is released due to the factors driven by the pressure differences. 
[bookmark: _Toc221830120]Process of gas exchange in the lungs
Gas exchange is facilitated by the process of diffusion in association to the functioning of the alveoli surrounded by the capillaries. According to the report of Patel and Patel (2023), it can be determined that after oxygen enters the respiratory system, it diffuses in the blood capillaries by alveolus, thereby increasing the concentration of oxygen in the arterial blood. In addition to that, the oxygen gets diffused in the hemoglobin by the “pulmonary capillary tube”. As it can be inferred that the respiratory gases are effectively transported by the process of inflation or inspiration to the alveoli, and using passive diffusion, the gases are transported to the alveolar membrane. The process of gas exchange is divided into two sequential stages, which include oxygen being diffused by tissue barriers to enter the “red blood cells”, followed by the binding with hemoglobin. One of the appropriate studies presented by Magor-Elliott et al. (2021) indicated that gas exchange is associated with the appropriate functioning of the pulmonary ventilation. The aspects of pressure gradient majorly depend on the Potential efficacy for gas diffusion, along with the rate of blood flow.              
The carbon dioxide in the body is known to diffuse out from the “red blood cells” in the subsequent alveolar spaces during the process of exhalation by the capillary walls. However, the discussion of Dassios et al. (2023), the mentioned that the elimination of carbon dioxide is associated with the aspects of tidal volume thereby creates an appropriate interface for gas exchange. In support to that, another report by Schmid et al. (2022), have significantly presented that quantification for carbon dioxide diffusion can be determined by the evaluation of ratio integrating respiratory exchange in relation to uptake of oxygen by the blood. The concentration of carbon dioxide is higher in the blood when compared with that of the alveoli, therefore the diffusion of carbon dioxide takes place by the capillaries during exhalation. 
[bookmark: _Toc221830121]Reaction of irritants in the respiratory system
Inhaled irritants like smoke and fume particles eventually trigger critical immune responses that can cause the release of certain chemicals by the cells present in the airway that are responsible for developing inflammation. Also, the alveoli are swollen and are followed by fluid leakage. In support of that, the discussion presented by Bhat et al. (2024) mentioned that different types of irritants, like allergens, toxicants, and pathogens, have the ability to translocate easily within the associated tissue due to disruption of the epithelial barrier, thereby exacerbating inflammatory response and tissue damage. As it can be determined that exposure to a low dose of formaldehyde can increase the reaction against “Dermatophagoides pteronyssinus”. One of the studies by Bezerra et al. (2023) has indicated that the exposure to irritants or allergens can gradually promote the activation of the leukocytes, particularly neutrophils and eosinophils, along with NADPH oxidase, thereby inducing the production of oxygen. This can also cause dismutation for H2O2, where the “reactive oxygen species” (ROS) is associated with causing hyperresponsiveness. 
The inflammatory receptors effectively identify the conserved pattern of the molecular structure presented by the pathogen, thereby activating the inflammatory cells, such as natural killer cells, dendritic cells, T cells, and macrophages. These cells are responsible for releasing inflammatory mediators, proinflammatory cytokines, and chemokines against the pathogen. This can be supported by the report of Chavda et al. (2025), mentioning that proinflammatory cytokines contribute to the pathogenesis of respiratory diseases against any situation of injury or infection. The cytokines react by triggering a series of events that result in inflammation of the region while damaging the airways along with the tissues of the lungs. In addition to that, the inflammatory reactions result in a reduction of the lung compliance as the lung eventually is stiffened, which makes it difficult to breathe for the individual. As highlighted by the discussion of Wallbanks et al. (2024), that the air pollutants as irritants in the body account for deterioration of the respiratory system by presenting the complications of increased reactivity and permeability of the airways along with bronchoconstriction. These conditions gradually result in a reduction in the rate of “peak expiratory flow” (PEF) that will require acute exposure. Also, the irritants result in increased coughing, irritation, and wheezing, which elevates discomfort in the suffering individual and can also be responsible for developing a condition of comorbidity.  
[bookmark: _Toc221830122]Recording and tracking respiratory functions
“Peak expiratory flow” (PEF) is determined to be the essential indicator for lung functioning and presents with better understanding of airflow limitation in the body. One of the studies conducted by DeVrieze and Giwa (2024) has indicated that routine and regular monitoring of the PEF can help to evaluate the efficacy of associated therapeutic interventions, which can allow for identification of potential exacerbations. Flare-ups can be detected by analyzing the associated clinical recording of the respiratory system, thereby facilitating the suffering individual to be facilitated with early preventive measures and treatment for the mitigation of comorbid conditions. In addition to that, the discussion conducted by Rhee and Katchamat (2025) outlined the use of PEF for management of asthma, which can diminish the perception of the symptoms, enhance aspects of self-management, and gradually improve the attribute of medical adherence. Also, the patient can be addressed with a reduction in the utilization of acute healthcare facilities. Another report presented by Taylor et al. (202) has mentioned that the extraction of breathing rate from the results of an electrocardiogram (ECG) can facilitate the associated individuals in a care setting with realistic opportunities aimed at acquiring continuous monitoring. These strategies can eventually enhance the quality of life for the patients and increase their ability to self-manage. As the respiratory functions are effectively monitored in case of asthma, safety for the aspect of poor perceivers can be improved, and can also be proven efficient against asymptomatic conditions of the disease. 
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Figure 3: Depiction of asthma management cycle for mitigation of risk factors and other adverse outcomes that can help patients to acquire appropriate goals
(Source: Menzies-Gow et al. 2022)
[bookmark: _Toc221830123]Evidence-based recommendations for lifestyle changes
The asthmatic patients should include the lifestyle changes of weight management, improved dietary plans, physical exercise, and management of stress, along with cessation of tobacco. In support of that, one of the discussions conducted by Price and Simpson (2023) indicated that physical exercise on a regular basis can improve clinical outcomes of the patient against asthma, as the functioning of the lungs is improved along with better sleep cycles. Also, physical exercise, precisely the approach of “aerobic physical training,” significantly promotes anti-inflammatory response against asthmatic symptoms, thereby improving “bronchial hyperreactivity” (BHR), sleep quality, and “exercise-induced bronchoconstriction” (EIB). 
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Figure 4: Beneficial dietary modification, integrating Mediterranean diet, that can enhance overall health outcomes of the patient against asthma  
(Source: Reyes-Angel et al. 2021)
In addition to that, dietary interventions integrating adherence to a higher-quality and healthy diet pattern can reduce complications associated with the inflammatory response in the body against asthma. As highlighted by the article of Rodrigues et al. (2023), adherence to an evidence-based “Mediterranean diet” can modulate multiple inflammatory mediators that contribute to pathogenic properties in asthmatic conditions. Consumption of healthy fats, vegetables, fruits, and fiber can enhance the quality of nutrients, minerals, dietary fiber, and antioxidants, which are responsible for the prevention of inflammatory responses developing as complications of asthma. Combining nutrient intake and phytochemical content from appropriate food products can enhance anti-inflammatory and antioxidant activities in the body by multiple pathways, which eventually suppresses the expression of the metabolic genes, while inhibiting production of “pro-inflammatory cytokines”. On the other hand, the approach of smoking cessation can enhance the functioning of the lungs, thereby reducing the severity of the associated health complications. In support, the report of Bellou et al. (2022) highlights that smoking cessation is responsible for altering inflammatory phenotype among the suffering individuals, which in turn is linked with a reduction in sputum neutrophils, thereby reducing the symptoms. As it can be inferred that facilitating education with proper support to the suffering individual can help them to ensure improvement in adherence with the plan of care and develop a better understanding of such behavioral changes.  
[bookmark: _Toc221830124]Conclusion
The report presents the complications of asthma and the strategies to enhance understanding among the suffering individuals. This can thereby enhance lifestyle modifications and “quality of life” for the patient, thereby reducing the potential condition of comorbidity. Initially, the structure of the respiratory system, along with the mechanical process of respiration, has been addressed to determine the pathways that are involved in the development of asthma. Also, the discussion on the process of gas exchange can highlight the attributes for understanding the mechanism of the body to absorb oxygen and release carbon dioxide, effectively supported by a relevant literature search. As it can be inferred that management is also possible and addressed by monitoring, tracking, and recording the aspects of respiratory functions, thereby allowing safe management and integration of critically evaluated treatment strategies. Improved behavioral activities, healthy eating habits, and active participation in physical exercises can result in enhanced health outcomes. These actions can evidently improve bodily functions by reducing complications, integrating inflammatory reactions, and expression of mutated genes. Understanding such aspects of management, monitoring, tracking, and physiology of the disease can enhance the ability of the suffering patients to cope with the disease along with self-management practices, which are responsible for improving behavior. 
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