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Introduction 
Asthma is a long-term inflammatory disease of the airways and is one of the most frequent chronic respiratory diseases in children and young people. It is defined by repeated episodes of wheezing, coughing, chest tightness, and breathlessness due to inflammation and narrowing of the airways (National Institute for Health and Care Excellence (NICE), 2024). While the disease of asthma is not curable, it can be managed with medication, self-monitoring, and lifestyle changes. Recent years have seen a rise in asthma exacerbations among adolescents, frequently linked to lifestyle changes like smoking, vaping, and the likely rise in social exposure to respiratory infections. These behaviours can contribute to increased airway inflammation and the risk of a more severe asthma attack, leading to more health care utilization and poorer quality of life. 
There are several factors that make it more likely that you will develop asthma or get your symptoms to become worse. There is a high risk of developing asthma, for people with a family history of asthma, eczema or allergies (Global Initiative for Asthma (GINA), 2024). Environmental factors are also crucial. Tobacco smoke, air pollution, allergens (like pollen and dust mites), respiratory infections, and occupational irritants can all cause asthma symptoms. Smoking and vaping have become relevant issues in adolescents because they lead to the exposure of the respiratory system to substances with negative effects on the respiratory tract that can induce inflammation. Knowing the impact of asthma on the respiratory system can help patients make decisions about their health and actively participate in their care plan.

Structure of the Respiratory System and the Process of Mechanical Respiration: 
The respiratory system supplies oxygen to the body and removes carbon dioxide produced during metabolism. It is divided into upper and lower respiratory tracts. The upper tract, including the nose, nasal cavity, pharynx, and larynx, filters, warms, and humidifies inhaled air. The lower tract consists of the trachea, bronchi, bronchioles, and alveoli. Gas exchange occurs in the alveoli, where oxygen enters the bloodstream and carbon dioxide is removed (Tortora and Derrickson, 2021). 
Mechanical respiration, commonly referred to as breathing, involves the movement of air into and out of the lungs. During inspiration, the diaphragm contracts and moves downwards while the external intercostal muscles contract to lift the rib cage upwards and outwards. These actions increase the volume of the thoracic cavity and reduce pressure within the lungs. As air moves from an area of higher pressure to lower pressure, air is drawn into the lungs (Hall and Hall, 2021). During expiration, the diaphragm and intercostal muscles relax, causing the thoracic cavity to decrease in volume. This increases pressure within the lungs and forces air out. In healthy individuals, this process occurs automatically and efficiently; however, in people with asthma, airway narrowing increases resistance to airflow, making breathing more difficult, particularly during expiration.

Gas Exchange in the Lungs:
The primary function of the respiratory system is to facilitate gas exchange between the atmosphere and the bloodstream. This process occurs within the alveoli, which provides a large surface area for diffusion due to their thin walls and extensive capillary network. Oxygen-rich air enters the alveoli during inspiration, while deoxygenated blood arriving from the pulmonary circulation contains a lower concentration of oxygen. Because gases move concentration gradients, oxygen diffuses across the alveolar-capillary membrane into the blood, where it binds to hemoglobin in red blood cells (Hall and Hall, 2021).
At the same time, carbon dioxide produced by cellular respiration is transported in the bloodstream to the lungs. The concentration of carbon dioxide is higher in the blood than in the alveoli, causing carbon dioxide to diffuse into the alveoli where it is removed from the body during expiration. This continuous exchange of gases is essential for maintaining normal cellular function because oxygen is required for energy production, while excess carbon dioxide must be removed to prevent harmful changes in blood pH (Tortora and Derrickson, 2021). In individuals with poorly controlled asthma, inflammation and narrowing of the airways can restrict airflow to the alveoli, reducing the efficiency of gas exchange and causing symptoms such as breathlessness and fatigue.

Effects of Respiratory Irritants on Lung Tissue and Respiration: 
Asthma is an inflammation in the airways that can be caused by exposure to irritants like pollen, dust mites, pet dander, air pollution, tobacco smoke, and chemicals used in the workplace (Global Initiative for Asthma, 2024). Immune cells like mast cells, eosinophils, and Lymphocytes release inflammatory mediators like histamine and leukotrienes into the respiratory tract when exposed to these irritants. These compounds cause swelling of the lining of the airway, mucus production, and contraction of the bronchial smooth muscles, which narrows the airways (Papi et al., 2018). 
Asthma is characterised by inflammation, which causes the airways to become hyperresponsive; that is, they're more sensitive to airway triggers than they would normally be. People can start wheezing, coughing, having trouble breathing and chest tightness as air becomes more difficult. When inflammation happens repeatedly, this can cause airway remodeling, which is when the structure of the airways in the wall changes, causing a decrease in lung function and ongoing lung symptoms (McCance and Huether, 2023). 
Smoking and e-cigarette use can cause asthma symptoms and lung function much worse. Tobacco smoke contains several harmful chemicals that can harm tissues in the airways, make them more inflamed, and weaken their natural defenses. Smokers with asthma are likely to have more frequent asthma attacks, worse asthma control, and worse rate of lung function decline than non-smokers (NICE, 2024). While vaping is considered less harmful than smoking, studies suggest that e-cigarette aerosol can irritate airways and lead to inflammation, which may exacerbate asthma symptoms (World Health Organization, 2024). 
 
Other respiratory infections, especially viruses like the common cold, the flu and Respiratory Syncytial Virus (RSV), can also be important triggers of an asthma attack. Infections cause inflammation and excess mucus in the airways, which further constricts the airways and decreases airflow. Acute infections can result in more severe respiratory illness, hospitalisation, and even short-term lung function impairment (Global Initiative for Asthma, 2024). So, avoiding breathing in respiratory irritants and infections is an important part of asthma management.  
Vaping is rapidly gaining popularity with teens and is sometimes seen as a safer alternative to smoking. But scientists have found that e-cigarette aerosol products contain chemicals, including nicotine, flavouring chemicals, volatile organic compounds and fine particulates, that can irritate the lungs, nose and throat. Research indicates that vaping can cause airway inflammation, exacerbate asthma symptoms, and lead to decreased lung function (Centers for Disease Control and Prevention (CDC), 2024). Vaping may thus jeopardize the health of adolescents with asthma and have a long-term adverse impact on their respiratory function.

Recording and Tracking Respiratory Function: 
Another big asthma symptom trigger is respiratory infections. Adolescents who go to crowded places, such as bars, clubs, and social events often may be more likely to be exposed to infectious agents that could trigger asthma attacks. If the airway inflammation is severe, breathing becomes difficult and breathing work increases, which can lead to symptoms of wheezing, coughing, and shortness of breath (GINA, 2024).  
Respiratory irritation can occur when children are exposed to irritants in the respiratory system, especially those who are asthmatic. Cigarette smoke contains thousands of chemicals that irritate and injure the lining of the airways. These chemicals act in the lungs causing inflammation, which leads to the swelling of the airway walls and to the production of more mucous fluids. This inflammation causes airways to become constricted, making breathing more difficult. Cigarette smoke may also damage the cilia, tiny hairs that clear mucus and debris from the respiratory system, which may lead to long-term exposure (World Health Organization (WHO), 2024). 
It is important to keep an eye on the function of the lungs as part of asthma self-management. One of the most used methods is peak expiratory flow (PEF) monitoring. Peak flow is the fastest rate that a person can breathe after a deep breath and is a marker of how much the airways are narrowed. People can identify changes in their lungs' functions before symptoms worsen if they monitor their peak flow regularly (NICE, 2024). 
By keeping track of peak flow data, patients can see trends and learn to recognise any conditions that may be making their asthma symptoms worse. For instance, a patient may notice a drop in readings when they smoke cigarettes or have a respiratory infection. These details can assist patients to have a strategy to avoid triggers and what to do when their asthma is getting worse. Peak flow monitoring also helps health care providers monitor asthma control and make decisions on whether to change an asthma treatment plan.

Evidence-Based Recommendations for Lifestyle Changes: 
There are several simple lifestyle changes that are shown to greatly help control asthma and prevent exacerbations. The most critical advice for teens who have asthma is to avoid smoking and vaporising. Stopping smoking can lead to improved lung function, lower airway inflammation, and fewer asthma attacks (WHO, 2024). Likewise, refraining from vaping will limit your exposure to irritants of the respiratory system that can irritate the airways. 
Another key strategy is to avoid respiratory infections. Other measures that can help minimise the risk of infection include good hand hygiene, avoiding close contact with people who are unwell, and keeping up to date immunisations (NHS, 2024). It is also important for patients to follow the proper instructions for taking their medication, especially the inhaled corticosteroid, which helps to decrease airway inflammation and prevent symptoms and exacerbations.  
Lifestyle changes are an important part in controlling asthma and decreasing the number of asthma attacks. Quitting smoking is one of the most important recommendations. NICE (2024) recommends that people with asthma should try to avoid smoking and second-hand smoke as there is evidence that smoking is associated with airway inflammation and that it speeds up the loss of lung function. Evidence shows that quitting smoking can improve lung symptoms, decrease exacerbations, and increase the effectiveness of asthma treatment (Polosa and Thomson, 2013). 
Exercise helps to build cardiovascular fitness, strengthens respiratory muscles, and improves lung function. For some, exercise can exacerbate their symptoms, but when prescribed reliever medicine and used as directed, and when appropriate warm up exercises are carried out, exercise can help minimise risks (Global Initiative for Asthma, 2024). Moderate-intensity exercise has been demonstrated to be helpful in controlling asthma and enhancing quality of life (Freitas et al., 2018). 
Another evidence-based recommendation is to maintain a healthy body weight. An elevated BMI is associated with greater asthma severity, less improvement in symptoms, and less response to asthma therapy. Eating a healthy diet and taking regular exercise can help improve lung function, reduce airway inflammation (NICE, 2024). 
It is also important to minimize exposure to environmental triggers. People should try to avoid contact with allergens (dust mites, mould, pollen, and pet dander) if they can. Ventilation and avoiding air pollution exposure can also help to further decrease the frequency of symptoms (World Health Organization, 2024). 
People with asthma should get vaccinated for influenza and other respiratory infections, as infections are a frequent trigger for asthma attacks. People with chronic respiratory diseases are recognized to have increased risk for respiratory complications and influenza vaccination has been demonstrated to decrease this risk (Global Initiative for Asthma, 2024). 
These lifestyle changes can help people keep their airways less swollen, with better lung function, control of their symptoms and risk of an asthma attack getting worse, and therefore better health outcomes and quality of life.

Conclusion: 
Asthma is a chronic inflammatory disorder of the respiratory system affecting millions of people globally, and which can have a major effect on the quality of life of those who do not manage it well. The anatomy and physiology of the respiratory system have been discussed in this report, the structure and function of the airways, mechanical respiration, and gas exchange. It has also investigated the underlying mechanisms of asthma, including airway inflammation, bronchoconstriction, and the overproduction of mucus, which can lead to symptoms like wheezing, coughing, shortness of breath, and chest tightness (Global Initiative for Asthma, 2024). 
Factors that can trigger worsening of asthma were identified, such as smoking, vaping, respiratory infections, and exposure to irritants, which all can worsen airway inflammation and diminish asthma control (Papi et al., 2018). It further emphasized the need to measure PEF to track changes in lung function and aid self-management (NICE, 2024). Adopting evidence-based lifestyle changes, including smoking cessation, regular exercise, weight management, avoiding triggers and vaccination, was associated with better control of asthma and fewer asthma attacks.  
[bookmark: _Int_pC93MzoZ]It is important to have an understanding of asthma and its physiological effects on both the patient and healthcare professionals. Health workers are crucial in disseminating information, encouraging treatment adherence, assisting with lifestyle changes, and helping patients identify and take action upon deteriorating symptoms. With education, education and evidence-based care, health care providers can help people control their asthma and experience improved quality of life and less burden from the chronic condition (NHLBI, 2022; NICE, 2024).
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